The Louisiana Calf-to-Carcass program:  growth and carcass traits by Devillier, James E.
Louisiana State University
LSU Digital Commons
LSU Doctoral Dissertations Graduate School
2003
The Louisiana Calf-to-Carcass program: growth
and carcass traits
James E. Devillier
Louisiana State University and Agricultural and Mechanical College, jdevillier@agctr.lsu.edu
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_dissertations
Part of the Animal Sciences Commons
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Doctoral Dissertations by an authorized graduate school editor of LSU Digital Commons. For more information, please contactgradetd@lsu.edu.
Recommended Citation
Devillier, James E., "The Louisiana Calf-to-Carcass program: growth and carcass traits" (2003). LSU Doctoral Dissertations. 3530.
https://digitalcommons.lsu.edu/gradschool_dissertations/3530
 THE LOUISIANA CALF-TO-CARCASS PROGRAM: 
GROWTH AND CARCASS TRAITS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A Dissertation 
Submitted to the Graduate Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy 
 
in 
 
The Interdepartmental Program 
 of Animal and Dairy Sciences 
 
 
 
 
 
 
 
 
 
 
 
 
 
by 
James E. Devillier 
B. S., Louisiana State University, 1970 
M.S., Louisiana State University, 1981 
May, 2003 
 ii
Dedication 
 
 This study is dedicated to my grandchildren---Brigette Marie, 8; Taylor 
Rae, 5 and Brady Brice, 1 year. They are full of life and I thank God for them and 
that I am able to watch them grow and learn. This document is also as a special 
remembrance for my Aunt Lucy Devillier Noel who as a young woman 
experienced learning at the hands of an Extension Agent whom I came to know 
early in my Extension career. Aunt Lucy always looked to the Extension Service 
for timely and accurate information.  Consequently, she always believed in my 
work. Also, this study is in memory of Mr. E. R. McCrory, former District Agent 
Central-Southwest District, who hired me in 1973 and Dr. Bruce Flint, former 
program specialist and Extension Director, who chaired my Master’s committee.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 iii 
Acknowledgements 
 The author expresses his sincerest gratitude to Dr. Don Franke for his 
guidance, encouragement, support, dedication and unlimited patience in the 
pursuit of this degree and in the writing of this dissertation. As the author’s major 
professor, he provided opportunities that otherwise would not have been 
available and as a “non-traditional” student, he took a chance on my limited 
abilities. 
 Special appreciation is extended to Dr. Hollis Chapman, Professor and 
Beef Cattle Specialist, for his assistance in assembling the Calf-to-Carcass data 
and for his timely advice. 
 A word of thanks is extended to the author’s doctoral committee, Dr. T. D. 
Bidner, Dr. K. W. McMillin, Dr. Satish Verma, Dr. Robert Hogan, graduate school 
representative and Dr. Tim Page, Professor and Swine Specialist who sat on the 
general examination committee. 
 The author expresses his thanks to Dr. Paul Humes, Head of the Animal 
and Poultry Sciences Department, and Dr. Vince Kuetemeyer, retired Professor 
of Vocational Agricultural Education, for their advice and counsel. 
 Special thanks are extended to Dr. Trent Smith and John Watzek 
(deceased) for their assistance with genetic and statistical problems. 
 A word of sincerest appreciation is extended to the beef cattle producers 
in Louisiana for their enthusiastic participation in the Calf-to-Carcass program 
and to the beef producers in East and West Feliciana parishes for their support 
and encouragement. 
 iv 
Table of Contents 
 
Dedication ............................................................................................................. ii 
Acknowledgements .............................................................................................. iii 
List of Tables.........................................................................................................v 
Abstract ............................................................................................................... vii 
Chapter I.  Introduction..........................................................................................1 
Chapter II.  Review of Literature............................................................................4 
Introduction.................................................................................................4 
Feeder Calf Grade......................................................................................5 
Sire Breeds...............................................................................................10 
Steer Feedout Programs ..........................................................................16 
Chapter III.  Materials and Methods ....................................................................19 
Introduction...............................................................................................19 
Source of Data .........................................................................................19 
Feedlot Management................................................................................20 
Limitations of the Study ............................................................................21 
Description of Steers ................................................................................21 
Statistical Analysis....................................................................................27 
 
Chapter IV.  Results and Discussion...................................................................32 
Introduction...............................................................................................32 
Feeder Calf Grade and Sire Breed Group ................................................32 
Sire Breed Effects.....................................................................................44 
Initial Feedlot Weight ................................................................................55 
Phenotypic Correlations ...........................................................................64 
 
Chapter V.  Summary and Conclusions ..............................................................66 
Conclusions..............................................................................................67 
 
Literature Cited....................................................................................................69 
Appendix: State Feedout Comparisons...............................................................78 
Vita......................................................................................................................79 
 
 v 
List of Tables 
 
3.1. Years, number of producers and number and percent of 
steers in the Louisiana Calf-to-Carcass program .....................................23 
 
3.2. Number of steers shipped per year by location ........................................23 
 
3.3. Number of steers shipped by feeder calf grade and location....................25 
 
3.4. Number and percent of steers by initial feedlot weight .............................25 
 
3.5. Number and percent of steers by sire breed ............................................26 
 
3.6 Number of observations, average values, standard deviations, and 
ranges for feedlot growth, carcass yield, and carcass quality traits..........31 
 
4.1 Analysis of variance mean squares and significance levels 
for growth and carcass traits ....................................................................35 
 
4.2 Least squares means, standard errors, and contrasts for average daily 
gain and harvest weight for fixed effects ..................................................36 
 
4.3 Least squares means, standard errors, and contrasts for hot carcass 
weight, ribeye area, ribeye area/100 kg carcass, and yield grade 
for fixed effects .........................................................................................39 
 
4.4 Least squares means, standard errors, and contrasts for fat 
thickness marbling score, and quality grade for fixed effects ...................44 
 
4.5 Least squares means and standard errors for average daily gain and 
harvest weight by sire breed.....................................................................48 
 
4.6 Least squares means and standard errors for hot carcass weight, 
ribeye area, ribeye area/100 kg carcass, and yield grade 
by sire breed.............................................................................................51 
 
4.7 Least squares means and standard errors for fat thickness, marbling 
score, and quality grade by sire breed......................................................54 
 
4.8 Least squares means and standard errors for average daily gain and 
harvest weight for fixed effects .................................................................56 
 
4.9 Least squares means and standard errors for hot carcass weight, 
ribeye area, ribeye area/100 kg carcass, and yield grade 
by fixed effects .........................................................................................59 
 
 vi 
4.10 Least square means for fat thickness, marbling score, and 
quality grade for fixed effects....................................................................62 
 
4.11 Phenotypic correlations for feedlot, carcass, and 
quality traits ..............................................................................................65 
 
Appendix: State feedout comparisons.................................................................78 
 vii
Abstract 
 
Feedlot and carcass data from 1,533 weanling steers consigned to the 
Louisiana Calf-to-Carcass program from 1992 to1998 were used to evaluate the 
influence of feeder calf grade, sire breed, and initial feedlot weight on growth and 
carcass traits. Each October, spring born calves were delivered to Clinton, 
Ruston, or Lake Charles loadout sites. Steers were identified by sire breed, 
tagged, weighed, assigned a feeder calf grade. Forty-six, 18, 26, and 10 percent 
of the steers graded large frame-thick muscle, large frame-moderate muscle, 
medium frame-thick muscle, and medium frame-moderate muscle, respectively. 
Steers were trucked to a commercial feedlot and sorted into pen lots based on 
predicted harvest weight and grade. Steers were harvested at approximately 1 
cm fat thickness. Steers were grouped by breed of sire origin into American 
(Beefmaster, Braford, Brahman, Brangus, Gelbray, Red Brangus, Simbrah), 
English (Angus, Hereford, Red Poll), and European (Braunvieh, Charolais, 
Gelbvieh, Limousin, Salers, Simmental) sire breed groups. Growth and carcass 
traits were analyzed with a linear mixed model that included year-location as 
random and feeder calf grade, sire breed group, and feeder calf grade x sire 
breed group as fixed sources of variation.  Large frame steers had .05 ± .02 kg 
greater feedlot average daily gain, 21 ± 4  and 10 ± 3 kg heavier harvest and hot 
carcass weights, 3.3 ±.8 cm2 larger ribeye areas and lower yield and quality 
grades than medium frame steers (P <.01). Thick muscled steers were similar to 
moderate muscle steers for most traits. European-sired steers had larger ribeye 
area (P < .05), larger ribeye area per 100 kg of carcass (P < .05), lower yield 
 viii 
grade (P < .05), and less fat thickness (P < .05) than English- and American-
sired steers. English-sired steers had higher marbling score (P < .05) than 
American- and European-sired steers. Light weight steers had lower harvest 
weight (P < .05) and smaller ribeye area (P <.05) than moderate and heavy 
weight steers. Generally, large frame steers and European-sired steers produced 
higher yielding carcasses and medium frame steers and English-sired steers 
produced carcasses with higher quality grade. 
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Chapter I 
 
Introduction 
 
Cow-calf production is the primary beef cattle enterprise in Louisiana and 
the southeastern United States. The Louisiana Agriculture Summary: Agriculture 
and Natural Resources (2001) reported that Louisiana has 12,700 beef 
producers and 650,000 beef cows. 
The majority of the beef herds in the Southeast region utilize crossbred 
cows with Brahman inheritance (Damon et al., 1959; Cartwright, 1980; Riley et 
al., 2002). The more progressive Louisiana cattlemen use Brahman first-cross 
females (Brahman x Hereford or Angus x Brahman F-1’s). The superiority of the 
Brahman F-1 cow over straightbred and other crossbred cows has been clearly 
established (Cartwright, 1971; Turner et al., 1968; Knox et al., 1982; Franke et 
al., 2001). Bellows (2000) considered the crossbred cow to be the common 
production unit in beef herds. English or European sire breeds are the choice of 
most cattlemen to produce feeder calves, but sires of American breeds are often 
used in the coastal regions of the state. 
Hughes (2001) suggested that the beef industry has two distinctly different 
marketing systems. One is a traditional system producing and marketing 
“commodity beef”. The second is a value-based system producing and marketing 
high quality beef based on clear-cut consumer demands. Value-based marketing 
is defined as tailoring a product to fit a specific need and receiving value on how 
well the need is met (Savell 1993). Value is determined on each animal based on 
its quality grade, yield grade, and hot carcass weight (Strohbehn 2000; Ward et 
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al., 1999a, b). Grid pricing, formula pricing, and strategic alliances are methods 
of value-based marketing (Fuez, 1998; Schroeder et al., 1999). 
National Beef Quality Audits (NBQA) conducted in 1991, 1995, and 2000 
(Lorenzen et al., 1993; Boleman et al., 1998; McKenna et al., 2002) quantified 
producer related carcass defects and problems associated with consumer 
acceptance of beef. Lack of uniformity and predictability of live cattle, injection 
site lesions, bruise damage, dark cutters, and excessive external fat were the 
important producer related defects. Consumer concerns were low palatability, 
insufficient flavor, lack of tenderness, and too high beef prices. 
Slavin Associates (2002) reported that forty percent of the nation’s beef 
cow herd is found in the southeastern states of Texas, Oklahoma, Arkansas, 
Louisiana, Mississippi, Tennessee, Alabama, Georgia, South Carolina, North 
Carolina, and Florida. They reported a strong consensus among feedyard 
operators that feeder cattle from the South were genetically inferior to northern 
feeder cattle. Feedyard managers reported southern cattle worse or much worse 
than northern cattle for health, feeding performance, carcass traits, and had 
undesirable breed composition (a high degree of Brahman inheritance). 
Because the average herd size in Louisiana and most Southeastern states 
is less than 50 cows, producers have very little chance of following the relatively 
few calves they produce through the feedlot and processing phase of the beef 
industry. Most Louisiana producers do not know the quality of carcasses their 
calves produce. Steer feedout programs, available in many states, were 
designed to help producers identify the genetic merits or deficiencies of their beef 
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herds and make them more aware of carcass defects and consumer problems. 
Herring et al. (1996) indicated that steer feedout projects allow producers the 
opportunity to gain experience in feeding cattle through retained ownership, to 
explore alternative marketing tools such as value-based marketing, to gain 
knowledge about the value of carcass traits, to obtain performance data for 
improving the genetic merits of their herd, and to improve their marketing and 
their management skills. Steer feedout programs are information feedback 
systems that allow cattlemen to learn more about their cattle and the factors that 
influence value at marketing points (Paschal and Grooms, 1994; McNeil, 1998). 
The Louisiana Calf-to-Carcass project was organized in 1991 with three 
goals. These are to provide experiences for Louisiana beef cattle producers in 
segments of the beef industry that are uncommon in Louisiana, provide data to 
evaluate beef herds and to expose producers to alternative forms of marketing 
feeder calves (Chapman et al., 1996). 
Although much is known about breed of sire influences on growth and 
carcass traits in research herds (Damon et al., 1960; Peacock et al., 1982; 
Marshall, 1994; Sherbeck et al., 1995; DeRouen et al., 2000), less is known 
about feeder calf grade and breed of sire influences in industry herds. The 
objective of this study was to determine the influence of USDA feeder calf grade, 
calf sire breed, and initial feedlot weight on growth and carcass traits of steers 
consigned to the Louisiana Calf-to-Carcass program. 
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Chapter II 
Review of Literature 
 
Introduction 
 
 Thirty-six states have steer feedout programs, including all southeastern 
states (Hough, 1995; Herring et al., 1996b; Gilmore, 1998). These programs 
provide the cow-calf producer an opportunity to obtain growth and carcass 
information on feeder cattle produced within their own herd. McCraw (1995) 
categorized the minimal information needed for a functional educational program. 
The necessary data included descriptive, contemporary group, and carcass 
information. 
Descriptive information included owner, sex of animal, date of birth, sire 
breed, sire registration number, dam’s breed and identification as well as 
registration number if available, and dam’s date of birth. Date on feed, feeding 
group, and harvest date were identified as contemporary group variables. The 
minimal carcass information included initial weight, harvest weight, hot carcass 
weight, marbling score, fat thickness, ribeye area, percent kidney, pelvic, and 
heart fat, and number of hours of carcass chill. 
The increased demand for specification beef products has prompted 
feeders and packers to look for sources of feeder cattle capable of producing 
consistent, uniform retail products. Beef alliances have been formed to combine 
beef production and marketing into systems more responsive to consumer 
expectations (Klopfenstein et al., 1999). Ishmael (2002) identified 39 beef 
alliances that trade on branded beef products and estimated that 25% of all fed 
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cattle go into branded products. Certified Angus Beef (CAB) (McCully, 2002), 
Certified Hereford Beef (American Hereford Association, 2002), and the Gelbvieh 
Alliance (American Gelbvieh Association, 2002) are all well known value-based 
marketing programs trading on carcass quality or yield. 
Much of the information from steer feedout programs can be found in state 
program summaries. Limited information on steer feedout programs is found in 
scientific references primarily because steer feedout programs are relatively new 
and sufficient numbers of steers have not been processed through the program 
for statistical evaluation. This review includes the available information on steer 
feedout programs in other states and the pertinent information in the scientific 
literature on influences of feeder calf grade, sire breed of calf, and initial weight 
on feedlot growth and carcass traits. 
Feeder Calf Grade 
The USDA (1979) adopted standards for feeder calf grades that included 
the main characteristics that determine the value of feeder cattle (frame size, 
muscle thickness, and thriftiness). Three frame size categories (large, medium, 
and small) are used to designate an animal’s skeletal size (body length and 
height) in relation to an animal’s age. Frame size is an indicator of growth rate 
and harvest weight in beef cattle and is economically important to the commercial 
cattleman (Troxel et al., 2002a). Troxel et al. (1999) equated frame size with 
frame score and reported that large frame cattle would fit frame scores 7 to 9 and 
medium frame cattle would fit frame scores 4 to 6. Small frame feeder steers 
would have frame scores of 3 or less. 
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Small frame steers received substantially lower prices at auction markets 
relative to the prices received for large frame steers (P< .05; Smith et al., 1998). 
In their study small frame steers sold for $18.86 per hundredweight less than 
large frame steers. In a survey of Arkansas auction markets, small frame feeder 
steers sold for $19.53 per hundredweight less than the prices paid for large 
frame steers (Troxel et al., 2002a). 
Body composition is tied directly to frame size in feeder cattle. Bennett 
and Williams (1994) reported that large frame feeder cattle were leaner at a 
given weight than small frame cattle. When finished to a given weight, large 
frame animals will generally be less fat than smaller frame individuals (Owens et 
al., 1995). Alternatively, when fed to a specific degree of finish, large frame 
steers require more days on feed than small frame steers (USDA, 2000). McNeill 
(1985) reported that as days on feed increased beyond the minimal time needed 
to produce an acceptable carcass, feed costs per pound of gain increased 
dramatically. 
Movement to value-based marketing where premiums are paid on 
individual animals that meet specific market requirements has spurred the 
development of equations to predict carcass composition and diet requirements 
of feeder cattle. The ability to predict carcass composition change during growth 
can provide greater flexibility in feeding management and can optimize marketing 
of fed cattle. Perry and Fox (1997) evaluated a prediction formula for feeder 
cattle differing in frame size and their equations were effective in predicting 
optimum marketing end points for fed cattle of various frame sizes. Similarly, 
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Onks et al., (1997) reported that different biological types can be sorted into 
harvest outcome groups with increased carcass uniformity and feed efficiency. 
Other studies have investigated the effects of restricted diet intake. Programmed 
gain did not cause changes in carcass characteristics of fed cattle (Knoblich et 
al., 1997; Loerch and Fluharty, 1998; Guiroy et al., 2001; Rossi et al., 2001). 
However, programmed restriction in total energy intake resulted in sustained 
growth rates, greater feed efficiency, and reduced feeding costs. 
Grid pricing fed cattle is based on grade, yield, and dressing percent of 
individual animals (Schroeder and Davis, 1999). Packer carcass grids are 
generally based on a choice, yield grade 3, 550-750 pound steer carcass. The 
price received for each carcass is the base price plus any premiums or 
discounts. Premiums are paid for more desirable yield grades and higher quality 
grades. Lower prices are paid for less desirable yield grades, lower quality 
grades, nonconforming carcass weights, dark cutters, and bullocks or stags. 
According to USDA guidelines, large frame fed cattle would be expected 
to produce a USDA Choice carcass (1.3 cm fat thickness) when their live weight 
met or exceeded 544 kg. Medium frame steers would be expected to qualify for 
the USDA Choice grade (1.3 cm fat thickness) at 454 to 544 kg live weight 
(USDA, 1979). Grona et al. (2002) suggested that the 1979 USDA standards for 
feeder calf grades do not adequately describe the current population of feeder 
cattle, particularly when evaluating muscle thickness. Their data suggested a 504 
kg or less harvest weight for small frame steers, a 504 to 577 kg harvest weight 
for medium frame steers and a 577 kg or greater harvest weight for large frame 
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steers in order for them to reach a marbling end point of "small". Therefore, 
feeder calf grade can be a useful tool to predict final weight at which feeder cattle 
would attain the USDA Choice grade. 
When fed to a constant fat thickness, muscle thickness is a predictor of 
carcass yield grade at slaughter. Variation in muscle thickness relates to 
differences in ribeye area. Ribeye area is one of the four carcass measurements 
that contributes to equation used to predict yield grade and has considerable 
impact on the individual carcass final yield grade. At a given harvest weight, large 
frame, thick muscle cattle will have a larger ribeye and less fat thickness than 
small frame, moderate muscle animals (McNeill, 1985; USDA, 2000). A muscle 
thickness score is used to predict yield grade differences among feeder cattle. 
Grona et al. (2002) suggested an alternate scheme to distribute feeder cattle 
more evenly across muscle scores. This scheme more clearly defined carcass 
yield differences between No. 1 and No. 2 muscle scores. New standards 
adopted by USDA reflect four muscle thickness groups. In this new classification, 
thick muscled cattle are predominately beef breeds whereas moderate muscle 
feeder cattle may exhibit some influence of dairy genetics (USDA, 2000). 
Similar to frame size, muscle thickness is economically important to the 
cow-calf producer. A survey of Oklahoma auction markets showed that thin 
muscle steers sold for $26.48 per hundredweight less (P<.01) than thick muscle 
cattle (Smith et al., 1998). The discount for moderate muscle steers was less 
dramatic. Troxel et al. (2002a) reported similar price differences in Arkansas 
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auction markets. Moderate muscle steers sold for $4.72 per hundredweight less 
than thick muscle steers. 
Growth in animals is measured by the change in live weight or mass. 
Steers grow by accumulating muscle, fat, and bone. Owens et al. (1995) reported 
that the accumulation of muscle is related to frame size. McNeil (1985) reported 
that lighter cattle at the start of feeding convert feed more efficiently than heavier 
cattle, assuming that type and quality of the cattle are similar. Lighter cattle 
tended to accrue protein and water while heavier cattle accumulated 
proportionally more fat which requires substantially more energy in terms of 
pounds of feed consumed (McNeill, 1985). Owens et al. (1995) stated that 
feedlot steers fed an ad libitum high-concentrate diet accumulate fat at a rate up 
to 550 g /day, but the protein:fat ratio of the carcass can be increased by 
harvesting cattle at an earlier stage of maturity. Carter et al. (1997) showed that 
regardless of initial weight, the rate of intramuscular fat deposition began to 
accelerate at about 450 kg body weight. Fluharty et al. (2000) reported that 
feeding high-concentrate diets to early-weaned beef calves accelerated growth 
rate and fat deposition and could be a means of providing young high-quality 
beef to the consumer. In a study of large frame Charolais and medium frame 
Angus and Hereford steers, Block et al. (2001) reported that breed type, 
backgrounding program, and ultrasound fat end point measurements were 
effective in targeting fed cattle for specific value-based marketing programs. 
 
 
 10 
Sire Breeds 
Cundiff et al. (1986) reported that sire breed differences ranged from 2.5 
to 6.3 phenotypic standard deviations and generally exceeded four standard 
deviations for most traits. Most breeds found in the United States offer something 
unique to the beef industry and strengths and weaknesses of each breed 
establishes its relative value in the market place. In the humid Southeastern 
states, commercial cattlemen view Brahman crossbred females as the production 
unit needed in order to be competitive. Previous research has supported that 
theory (Damon et al., 1959; Damon et al., 1961; Turner et al., 1968; Franke et al., 
2001). The identification of superior individuals within a breed along with 
crossbreeding to take advantage of heterosis and breed complementarity has 
had a significant impact on the beef industry (Turner, 1980; Cundiff et al., 1986; 
DeRouen et al., 1992; Gregory et al., 1994). 
Variation in growth and carcass traits is needed to improve the efficiency 
of beef production and must be considered in crossbreeding programs (Koger, 
1980; Bourdon, 1997; Wheeler, et al., 1997). Marshall (1994) and Wheeler et al. 
(1997) indicated that breed variation enhanced the heterotic effect. Gregory et al. 
(1994) recommended the development of breed composite groups that would 
minimize or optimize a balance of both complementary and antagonistic carcass 
traits. Bertrand et al. (2001) suggested that using within breed selection to 
optimize high cutability and high marbling would be difficult to accomplish 
because of a high negative genetic antagonism. 
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Briggs (1965), Cunha and Rhodes (1966), and Fowler (1969) reviewed the 
general characteristics that distinguish differences among breeds of cattle. 
Crossbred females with varying degrees of Brahman inheritance bred to 
purebred Bos taurus bulls is the general cow-calf production system in Louisiana 
and much of the southeastern United States (Damon et al., 1959; Koger, 1980; 
Riley et al., 2002). Angus, Brahman, Brangus, Charolais, Gelbvieh, Hereford, 
Limousin, and Simmental are the more popular breeds used by Louisiana 
cattlemen (H. D. Chapman, M. Dominique, D. Foster, personal communication). 
Angus cattle are noted for high quality carcasses. It is generally 
acknowledged that Angus cows are exceptional in maternal characteristics while 
Herefords are moderate in carcass quality and known for their grazing and 
rustling abilities particularly in dryer climates (Briggs, 1965; Fowler, 1969). In 
comparison studies with other breeds, Angus and Hereford steers had greater 
marbling and more fat thickness (Cundiff et al., 1986; DeRouen et al., 1992). 
Bidner et al. (2002) reported that Angus steers had greater fat thickness, more 
ribeye area per 100 kg carcass, and increased quality grade than Beefmaster-, 
Brangus-, Gelbray-, and Simbrah-sired steers. Marshall (1994) summarized 
breed differences for carcass traits in beef cattle and reported that Angus sires 
were in the group ranked highest for marbling score. Sherbeck et al. (1995) 
reported that straightbred Hereford and 75% Hereford - 25% Brahman steers 
were similar enough in carcass value to qualify for the Certified Hereford Beef 
branded beef program. 
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Crossbred beef herds in the Gulf Coast region of the United States exhibit 
varying degrees of Brahman inheritance (Pringle et al., 1997). Brahman cattle 
are noted for their heat and insect tolerance, hardiness, mothering ability and 
adaptability making them well suited to the Gulf Coast climate (Neumann and 
Snapp, 1969). The adaptability of Brahman cattle to the subtropical environment 
provides a means of exploiting heterosis and complementarity (Turner, 1980). 
Turner et al. (1968), Cartwright (1980), and Koger (1980) reported the maternal 
and growth characteristics as well as the heterotic advantages of Brahman 
crossbred cattle. However, the economic value of Brahman crossbreds is 
consistently discounted due to questions about carcass quality and tenderness 
(Marshall, 1994; Neill, 1995; O’Connor et al., 1997). The survey by Smith et al. 
(1998) showed Brahman type weanling steers sold for $1.91 to $5.91 less per 
hundredweight than steers by other sire breeds. In a survey of 25 Georgia 
auction markets, Brown and Morgan (1998) determined that breed makeup had 
an influence on dollars per hundredweight received by moderate and large frame 
thick muscled steers. The dollars per hundredweight plus or minus deviations 
from the weighted average price were smaller in magnitude than reported by 
Smith et al. (1998), but feeder steers with obvious Brahman inheritance were 
discounted in price as were Herefords and European breeds with distinguishing 
characteristics such as spots and stripes. Angus, Black Baldies, and black 
Limousin received premium prices per hundredweight. In the Arkansas survey 
(Troxel et al., 2002a), Brahman cattle were discounted $12.77 per hundredweight 
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from the overall breed average selling price, but Brangus cattle were only 
discounted $0.65 per hundredweight. 
Brangus cattle, a composite of 3/8 Brahman and 5/8 Angus developed in 
south Louisiana, exhibit some of the environmental adaptability of the Brahman 
breed. Beefmaster, Braford, and Simbrah are other breeds with Brahman 
inheritance that are popular with Louisiana cattlemen and have some utility in the 
cow-calf industry (H. D. Chapman, personal communication). DeRouen et al. 
(2000) studied the feedlot and carcass performance of Angus-, Brangus-, 
Gelbvieh-, and Gelbray-sired crossbred steers and reported higher marbling 
scores for Brangus-sired steers than for Gelbray-sired steers. Sherbeck et al. 
(1995) and O’Connor et al. (1997) reported that increasing the percent of 
Brahman inheritance in feedlot cattle decreased carcass quality. 
Warwick (1971) discussed the potential use of European breeds in the US 
beef industry and concluded that most would fit best in terminal crossbreeding 
programs because when crossed with British breeds, growth is enhanced. 
However, a corresponding decrease in carcass quality is a disadvantage, 
although it is partially offset by higher lean meat yields. 
European breeds have existed in the United States for more than 60 
years. Charolais, a breed of French origin, is credited as being the first of the 
European breeds to make its way to the North American continent (Warwick, 
1971). Charolais cattle are known for high growth rate in the feed yard. DeRouen 
et al. (1992) and Marshall (1994) reported that Charolais have higher yielding 
carcasses than most other breeds. 
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Limousin and Simmental cattle are also breeds noted for rapid growth and 
a high percent of retail product. However, carcass quality is lower than Angus or 
Hereford (Marshall, 1994). On the European continent, these are dual-purpose 
breeds used for both milk and meat with Simmental excelling in both traits. 
Comerford et al. (1988) detected no differences in ribeye area, fat thickness, 
harvest weight, yield grade, or marbling between Limousin- and Simmental-sired 
steers. Progeny from Limousin and Piedmontese sires had heavier carcass 
weight, larger ribeye area and less fat thickness than progeny from Hereford 
sires (MacNeil et al., 2001). As reported by Gregory et al. (1994), Limousin-sired 
steers, although lower in carcass weight (330 kg) had higher percentage carcass 
lean yield (64.6 %) than Simmental-sired steers (348 kg; 61.1 %). Gregory et al. 
(1994) concluded that Limousin and Simmental sires performed well in terminal 
or rotational crossbreeding programs with the Simmental cattle also effective in 
maternal crossbreeding schemes. 
Gelbvieh cattle are smaller in statue, but similar to the other European 
breeds in growth and carcass traits. Additionally, Gelbvieh cows milk well and 
have other good maternal instincts. In a sire breed comparison, Wheeler et al. 
(1997) reported that at the same age end point, Gelbvieh-, Charolais-, Salers-, 
and Pinzgauer-sired steers had greater percentage retail product than steers 
sired by English breeds  
Breed identification in steer feed out programs has varied by state. Some 
states recorded breed or type data while no breed identification was reported in 
others. Bullock and Herring (1996) stated that the lack of standardization of data 
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collection is a major drawback to the development of a national steer feedout 
database. Standardization would provide uniformity in the data collected and 
facilitate statistical analysis. 
The Arkansas feedout program identified and separated steers by percent 
English, Exotic (Continental), and Brahman inheritance (Troxel et. al., 1999 and 
2002b). The ideal steer in the Arkansas program was considered to be 50% 
English, no more than 50% Exotic and less than 25% Brahman.  
McKinley et al. (2001a) reported sire breed group differences in steers 
consigned to the Mississippi Farm-to-Feedlot program. Sire breed did not 
influence hot carcass weight, but did influence variation in other carcass traits. 
British- and American-sired steers were fatter than European-sired steers (1.34, 
1.31, and 0.97 cm fat thickness, respectively; P < .05). European sired steers 
had larger ribeyes than British- and American-sired steers (88.1, 83.4, and 82.2 
square cm, respectively; P < .05). British-sired steers had higher marbling scores 
and quality grades (P < .01) and European-sired steers had lower yield grades (P 
< .01). 
In a similar study, McKinely et al. (2001b) reported the influence of sire 
breed on growth traits. Sire breed did not influence variation in harvest weight 
and total gain, but sire breed significantly influenced variation in average daily 
gain (P < .05). British-, European-, and American-sired steers gained 1.4, 1.4, 
and 1.3 kg/day, respectively.  
 Herring et al. (1996a) analyzed data from 3,709 steers produced in Iowa, 
Missouri, Nebraska, and North Dakota steer feedout programs. The data 
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represented 30 sire breeds with nine sire breeds having 100 or more steers in 
the program. Sire breeds were analyzed relative to yield or quality categories. 
British-sired steers were better suited for high quality carcasses and European- 
sired steers were better suited for high yielding carcasses. 
Missouri Beef Cattle Feedout (Cole, 1998) and Georgia Beef Challenge 
(Stewart, 1994) recorded sire and dam breed of steers enrolled in their program, 
but no information was available on the growth and carcass traits of each breed 
type. Reports from Iowa (Busby, 1999) New York (Baker and Ketchen, 2001), 
and South Carolina (Clements, 1999) also failed to report sire breed differences. 
Sire breed was identified on each steer consigned to the Wisconsin Beef 
Futurity. However, no analysis was made for growth and carcass trait differences 
due to sire breed (Schaeffer, 1999). Neither Idaho (Momont, 1999), Minnesota 
(Peterson, 1999), North Carolina (Miller and Hucks, 1995), nor Ohio (Boyles, 
1998) reported breed types for the steers consigned to their respective feedout 
programs. 
Steer Feedout Programs 
Most state summaries of feedout programs included growth and carcass 
trait means for comparison purposes. Boleman et al. (1998) reported that the 
beef carcasses appraised in 1995 by the NCBA Carcass Grading Service 
averaged 338.4 kg carcass weight, had 81.9 square cm ribeye area, 1.2 cm fat 
thickness, were small minus in marbling score, select plus in quality grade, and 
2.8 in yield grade. The follow-up study by McKenna et al. (2002) showed little 
change in these carcass traits. 
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The NBQA Executive Summary (1995) reported optimum specifications 
for carcass traits. Fed cattle carcasses should weigh 272 to 455.5 kg, measure 
less than 1.27 cm fat thickness, have 71 to 96.8 square cm ribeye area, grade 
select or higher, and have a yield grade less than 3.5. Taylor (1994) suggested 
the ideal carcass should weigh 317.5 kg, have 83.9 square cm ribeye area, 1.3 
cm fat thickness, Choice quality grade, and a 2.5 yield grade. 
In the 2000-2001 Summary Report of the Arkansas steer feedout program 
(Troxel, 2002b), steers gained 1.5 kg/day. The top 25% of steers gained 2.0 
kg/day. Hot carcass weights were 351.5 kg and chilled carcasses had 1.3 cm fat 
thickness at the 12th rib and 83.9 square cm of ribeye area. Of the total, 93.6 
percent of the steers graded select or better and had a yield grade of 2.3. 
Steers in the 1998 Mississippi Farm-to-Feedlot project (McKinley, 2000) 
had an average daily gain of 1.4 kg, hot carcass weight of 346.5 kg, ribeye area 
of 85.8 square cm, fat thickness of 1.3 cm, yield grade of 2.64, and quality grade 
of select plus. The hot carcass weight, fat thickness and ribeye size were similar 
to 1998 national means. 
The 1999 Florida Pasture-to-Plate program (Sand, 2000) showed that 
95.7 percent of the steers graded select or higher and 96.6% had a yield grade 3 
or lower. Steers in the Missouri 2000-2001 (Cole, 2002) feed out project gained 
1.4 kg/day, had a hot carcass weight of 337.5 kg, fat thickness of 1.1 cm, ribeye 
area of 85.4 square cm, yield grade of 2.6, and 99.4% of the steers graded select 
or higher. 
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The Texas A & M Ranch-to-Rail program (McNeill et al., 1996; Tipton et 
al., 1998; McNeil, 1999) reported results somewhat similar to the other states. 
The mean average daily gain was lower than reported in other states. Hot 
carcass weight averaged 336.6 kg. Mean ribeye area was 87.1 square cm and 
fat thickness was 0.91 cm. More than 88 percent of the steers graded select or 
higher and 51 percent were yield grade 2 or lower. 
State feedout programs provide data for herd evaluations. Additionally, 
some state programs recognized beef cattle producers whose cattle attained 
some level of performance approaching the industry ideal standards expressed 
by Taylor (1994) and NBQA (2001). Qualifications for the Missouri Gold 
designation (Cole, 2000) included the traits average daily gain, carcass weight, 
and yield and quality grade. Similar levels of performance were part of the 
Oklahoma (Shearhart, 1994) and Virginia (Bill McKinnon, unpublished data) 
feedout programs. 
The poor health and performance of southern feeder cattle (Slavin 
Associates, 2002), producer related carcass defects (Lorenzen et al., 1993; 
Boleman et al., 1998; McKenna et al., 2002), and market price discounts based 
on breed composition (Brown and Morgan, 1998; Smith et al., 1998; Troxel et al., 
2002a) make it important to know how feeder cattle processed through the 
Louisiana Calf-to-Carcass program compare to industry standards and how they 
fit specifications for value-based marketing. 
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Chapter III 
Materials and Methods 
Introduction 
 An explanation of the requirements for participation in the program, data 
collected from 1992 through 1997, management of the steers throughout the 
process, and the statistical procedures used for data analysis will be discussed in 
this chapter. 
Source of Data 
In the summer of each year, Louisiana producers were contacted through 
their county agent about consigning spring born steers to the Louisiana Calf-to–
Carcass program. To participate, producers had to nominate at least 3 steer 
calves from their herd, each weighing between 226.8 kg and 294.8 kg. In 
October of each year, steers were delivered to Clinton in the southeastern, 
Ruston in the northern, and Lake Charles in the southwestern regions of the 
state.  
Upon arrival at each location, steers were identified with a Calf-to-Carcass 
ear tag, weighed, assigned a feeder calf grade by trained personnel from the 
Marketing Division of the Louisiana Department of Agriculture and Forestry, and 
a sire breed recorded, if known by the producer. The feeder calf grades assigned 
in this study conformed to the USDA standards set forth in 1979. Steers were 
subject to evaluations of frame size, muscle thickness and thriftiness. For the 
data analysis, feeder calf grades were designated as L1 (large frame, thick 
muscle), L2 (large frame, moderate muscle), M1 (medium frame, thick muscle), 
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and M2 (medium frame, moderate muscle). Steers were given an estimated 
dollar value per pound based on the current feeder calf market at that time. 
Names and addresses of owners were also recorded. 
Feedlot Management 
 Steers were shipped via contract transportation to the same commercial 
feedlot in western Oklahoma each year. Upon arrival at the feedyard, steers were 
weighed and grouped into pen lots by experienced feedyard personnel based on 
the predicted marketable end point of weight and quality grade. Steers were 
managed during the feeding phase for optimal growth. As a pen of steers neared 
the marketable end point, they were placed on a “show” list, i.e. offered for sale, 
and sold on a pen average live weight basis to the highest bidder. For our study, 
the feedlot weighed the steers about 2 weeks before expected harvest and 
projected final weights in order to avoid pushing the cattle through a chute facility 
to weigh the cattle and possibly avoid injury or bruises. A final weight minus a 4 
% pencil shrink was used as the sale weight. Feedlot personnel provided the 
contemporary information on each steer, including feedlot starting weight, pen 
assignment, average daily gain, total gain, days on feed, harvest weight, and 
sale price. Trained staff from the NCBA Carcass Data Collection Service 
collected and compiled the carcass information obtained at the processing plant. 
Carcass traits recorded were hot carcass weight, fat thickness at the 12th rib, 
ribeye area, percent kidney, pelvic and heart fat, marbling score, quality grade, 
and yield grade. 
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Limitations of the Study 
 The data collected in this study represent field records. No effort was 
made to accept specific breed groups of calves or calves from certain size herds. 
Every producer in the state of Louisiana had the opportunity to consign calves to 
the study, regardless of the breed types or quality of his calves, as long as the 
age range was met.  Producers participated in the Louisiana Calf to-Carcass 
program to obtain information for evaluation of their breeding program and 
management. 
 A Marketing Division employee from the Louisiana Department of 
Agriculture and Forestry worked at each loadout location to assign a feeder calf 
grade to each steer. Each grader was experienced and an assumption was made 
that the assignment of a feeder calf grade was not biased due to location, breed 
type of calf, or Marketing Division employee. 
An assumption was made that throughout the six years of the program, 
steers were fed, managed, harvested, and measurements taken in the same 
manner at each stage of the program. Although a producer could nominate his 
poorest or best quality steers, it was recommended and assumed that producers 
nominated the average "or representative" steers in their herds so that they could 
obtain meaningful information from the program. 
Description of Steers 
A total of 1,533 steers produced in 130 different herds were consigned to 
the Louisiana Calf-to-Carcass program over the six-year period 1992 to 1997. 
The number of steers consigned per year and number of producers consigning 
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steers each year are shown in Table 3.1. The number of steers consigned per 
year ranged from a high of 352 in 1995 to a low of 153 in 1996. An analysis of 
data by producer was not computed because continuous participation by 
producer was inconsistent. 
 Steers were delivered and processed for shipment to the feedlot at three 
different locations in the state. The number of steers shipped per year at each 
location is shown in Table 3.2. 
 As producers delivered steers to each location, each steer was weighed, 
identified with a Calf-to-Carcass ear tag, and assigned a feeder calf grade. 
Feeder calf grade is a combination of skeletal size (often referred to as frame 
size) and muscle thickness. These combinations yield 9 feeder calf grades. The 
distribution of steers by feeder calf grade and by location is shown in Table 3.3. 
 The majority of the steers consigned to this program were classified as 
large frame thick muscle, and the fewest steers (159) were graded medium 
frame moderate muscle (Table 3.3). Eleven steers were classified as small frame 
or with thin muscling and were deleted from analysis of the data. Beef producers 
from North Louisiana consigned the greatest number of steers. 
 Requirements for consigning weanling steers to the Louisiana Calf-to-
Carcass program included a weight range of 226.8 kg to 294.8 kg. This 
requirement was included in the program to increase uniformity of weight (and to 
some degree age) of steers so they would reach the end weight and degree of 
fatness about the same time or after a similar time on feed. Upon weighing the 
steers it was discovered that some of them were lighter than recommended (n =  
 23 
Table 3.1 Years, number of producers and number and percent of steers in the 
Louisiana Calf-to-Carcass program 
 
  Steers 
Year Producers Number % 
1992 53 237 15.4 
1993 55 311 20.3 
1994 37 247 16.1 
1995 36 352 23.0 
1996 14 153 10.0 
1997 14 233 15.2 
Total            1533           100 
 
 
 
 
 
Table 3.2 Number of steers shipped per year by location 
Year Clinton Ruston Lake Charles Total 
1992 90            54 93 237 
1993 84 149 78 311 
1994 89 137 21 247 
1995 91 154         107 352 
1996             0            55 98 153 
1997 86            74 73 233 
Total         440          623         470        1533 
 
 24 
181) and some were heavier than recommended (n = 355). Since some 
producers did not have scales at their ranches to weigh calves before bringing 
them to the collection sites, 536 calves (35%) were accepted even though they 
did not meet requirements for the program. Sixty-five percent of the steers (997) 
met the weight requirements for the program. Weanling steers weighing less than 
226.8 kg were considered small and steers weighing more than 294.8 kg were 
considered large for the program. Three classes of weights were identified and 
numbers of steers consigned by weight classes are shown in Table 3.4. The 
majority of the small and large steers were consigned by cattlemen in northern 
and southwestern Louisiana. The majority of small and large steers were sired by 
American and European sires, respectively.  
 Information on breed of sire of steers was obtained from producers as 
their calves were delivered to each location. Dams of the steers were  
mostly crossbreds and most producers had no idea of dam breed composition  
of individual steers. For the most part, dams of steers consigned in the  
Southwest and Southeast locations had some degree of Brahman inheritance 
whereas fewer of the dams of steers consigned to the Ruston location had 
Brahman inheritance. 
 Because of the small numbers of steers consigned from several breeds of 
sire, sire breeds were grouped according to their origin. Numbers of steers 
consigned in these sire breed groups are shown in Table 3.5. Charolais and 
Simmental bulls sired the largest number of steers consigned to the study (233 
and 259 steers, respectively). Angus bulls sired 176 steers and 175 steers were 
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Table 3.3 Number of steers shipped by feeder calf grade and location 
 
Feeder calf grade Clinton Ruston Lake Charles Total 
L1         236 261 193 690 
L2 78            87 131 296 
M1 94 196            98 388 
M2 32            79            48 159 
Total         440 623 470        1533 
 
 
 
 
 
 
 
Table 3.4 Number and percent of steers by initial feedlot weight 
 
 Steers 
Initial weight (kg) Number % 
<226.8 181 12 
226.8 to 294.6 997 65 
>294.6 355 23 
Total                1533                  100 
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Table 3.5 Number and percent of steers by sire breed 
 Steers 
Sire Breed Group Number % 
American 400 26 
English 361 24 
European 676 44 
Unknown                     96                      6 
Total                 1533                  100 
 
 27 
from Hereford bulls. American-sired steers were predominately Brahman (94), 
Beefmaster (82), and Brangus (64). 
 Feedlot growth traits of interest in this study were average daily gain and 
harvest weight. Carcass traits were separated into those that influence yield of 
sellable product and those that influence quality of the product. Carcass traits 
that measure yield include carcass weight, ribeye area, ribeye area per 100 kg of 
carcass, fat thickness over the 12th rib, and yield grade. Quality traits were 
marbling score and USDA quality grade. Average values, standard deviations, 
and ranges for feedlot growth, carcass yield, and carcass quality traits are shown 
in Table 3.6. Twenty-eight, 62 and 10 percent of the steers graded USDA 
Choice, Select, and Standard, respectively. Average values for growth and 
carcass traits of Louisiana Calf-to-Carcass steers and average values for growth 
and carcass traits of steers in other southern state feedout programs with 
comparison to the industry ideal steer are shown in Appendix Table 1. 
 The number of observations for growth and carcass traits varied from the 
original consignments because some steers died in the feedlot or were removed 
from the feedyard prior to completing the feeding phase of the program. The 
numbers of observations for carcass traits varied because of misidentification of 
some carcasses in the processing plant. 
Statistical Analysis 
 Feedlot and carcass traits were analyzed using a linear mixed model 
(SAS, 1998) that contained the year-location load out combination as a random 
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source of variation and feeder calf grade, sire breed group, and the feeder calf 
grade x sire breed group interaction as fixed sources of variation. Response traits 
evaluated were feedlot average daily gain (ADG), harvest weight (HVWT), hot 
carcass weight (HCWT), ribeye area (REA), ribeye area per 100 kg carcass 
(REA/100kg), fat thickness (FT), yield grade (YG), marbling score (MS), and 
USDA quality grade (QG). Least squares analysis of variance significance levels 
will be reported for all sources of variation and least squares means were 
computed for the fixed effects. Contrasts were constructed for frame size (L1, L2 
vs. M1, M2) and muscle thickness (L1, M1 vs. L2, M2). The predicted difference 
5 percent level of significance was obtained for all sire breed group and initial 
weight group combinations. 
The primary statistical model used to analyze the response traits can be 
written as Y = µ + Y-Li + Fj + Sk + FS (jk) + eijkl 
Where: 
Y = the response trait of interest, 
µ = population mean, 
Y-Li = random effect of year-location loadout, 
Fj = fixed effect of feeder calf grade (L1, L2, M1, M2), 
Sk = fixed effect of sire breed group (American, English, European, 
Unknown), 
FSjk = feeder calf grade x sire breed group interaction, and  
eijkl = residual error. 
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Sire breed group, a main effect, was defined as origin of sire breed. As 
each steer was processed, sire breed was recorded if known by the producer. 
The numbers of steers per breed of sire varied widely therefore the breeds were 
grouped according to their origin. Steers were classified as American, European, 
English or Unknown. A steer was given an Unknown sire breed classification if 
the owner used multi-sire mating schemes and had no idea of the breed of sire 
involved. Angus-, Hereford-, and Red Poll-sired steers were grouped into the 
English origin. The European sire group included Braunvieh, Charolais, Gelbvieh, 
Limousin, Salers, and Simmental sires. Steers produced by Brahman or 
Brahman composite sires were assigned to the American sire group and included 
Beefmaster, Braford, Brangus, Brahman, Gelbray, Red Brangus and Simbrah 
sire breeds. 
Marbling score and quality grade were recorded as categorical data at the 
packing plant. For statistical analysis, these data were converted to numerical 
values. Marbling scores were converted to varying degrees of traces (100 to 
199), slight (200 to 299), small (300 to 399), modest (400 to 499), and moderate 
(500 to 599) amounts of marbling. Quality grades were changed to numerical 
scores of 6, 7, and 8 for low, average, and high standard carcass quality grade, 
9, 10, and 11 for low, average, and high select carcass quality grade, 12, 13, and 
14 for low, average, and high choice carcass quality grade, and 15, 16, and 17 
for low, average, and high prime carcass quality grade. 
Secondary statistical models were used to determine the influences of 
initial weight of steers assigned to the program and for individual sire breeds. 
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Initial weight was of interest because of the way that pens of cattle are sold at the 
end of the feeding period. Although the steers were sorted into pens based on 
the projected days to harvest and uniformity and all the steers in a pen are sold 
at the same time, a question was asked as to how the different initial weights 
influence feedlot growth and carcass traits. Because initial weight is indirectly 
used to assign feeder calf grade, initial weight could not be included in the 
primary model. 
A secondary model included the random effects of year-location and the 
fixed effects of sire breed rather than sire breed group. Feeder calf grade was 
omitted from this model because of the small numbers of steers in the breed of 
sire x feeder calf grade sub-cells.  Breed of sire least squares means were 
estimated for each of the growth and carcass traits in order to determine the rank 
of sire breeds for all traits. 
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Table 3.6 Number of observations, mean values, standard deviations and ranges 
for growth, carcass yield, and carcass quality traits 
 
Trait Number Mean S. D. Range 
Initial weight (kg) 1533 267.8 37.4 131.5 to 421.8 
Average daily gain 1491 1.4 0.2 0.5 to 2.3 
Harvest weight (kg) 1491 538.9 54.3 336.1 to 707.2 
Hot carcass weight (kg) 1404 346.7 36.1 218.6 to 463.1 
Ribeye area (cm2) 1404 84.8 10.3 56.8 to 121.9 
Ribeye area /100 kg            
carcass 
1404 24.6 3.1 15.8 to 36.6 
Yield grade 1404 2.7a 0.8 0.4 to 5.5 
Fat thickness (cm) 1399 1.1 0.5 0.1 to 3.1 
Marbling score 1403 267.6b 65.0       80 to 630 
Quality grade 1404 10.5c 1.5 6.0 to 16.0 
a A lower score indicates a higher yielding carcass  
b Scores in the 200 to 299 range indicate varying degrees of slight marbling 
c Scores of 9 = low select, 10 = average select, and 11 = high select quality 
grades 
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Chapter IV 
 
Results and Discussion 
 
Introduction 
 This chapter includes the results of the statistical analysis for growth and 
carcass traits. Significance levels for factors included in the statistical model are 
in Table 4.1. 
Feeder Calf Grade and Sire Breed Groups 
 Feeder calf grade significantly influenced variation in all growth, yield and 
quality traits (P<.05) except for ribeye area per 100 kg of carcass. Ribeye area, 
ribeye area per 100 kg carcass, yield grade, fat thickness, marbling score, and 
quality grade were significantly influenced by sire breed group (P<.05). Least 
squares means, standard errors, and contrasts for average daily gain, and 
harvest weight by feeder calf grade, sire breed group, and sire breed group X 
feeder calf grade interaction are given in Table 4.2. 
 Feeder calf grade least squares means for average daily gain ranged from 
1.3 kg/d for medium frame moderate muscle steers to 1.4 kg/d for large frame 
moderate muscle, large frame moderate muscle, and medium frame moderate 
muscle steers. Contrasts of frame sizes and muscle scores indicated that large 
frame steers grew 0.05 kg/d faster than medium frame steers (P < .01), but thick 
muscle steers had 0.04 kg less gain per day than moderate muscle steers (P < 
.05). 
 Least squares means for average daily gain for the American, English, 
European, and Unknown breed groups were similar at 1.4 kg/d. McKinley et al. 
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(2001) reported differences in sire breed groups for average daily gain in the 
Mississippi Farm-to-Feedlot program (P < .05). British, European, and American 
breed sired steers gained 1.4 kg/d, 1.37 kg/d, and 1.34 kg/d, respectively. 
Feeder calf grade least squares means for harvest weight ranged from 
521 to 544 kg with an overall least squares mean of 539 kg. In a study of the 
effects of growth type on carcass traits, Camfield et al. (1999) reported harvest 
weights of 470.1, 424.8, and 428.8 kg for large frame late maturing, intermediate 
frame intermediate maturing, and intermediate frame late maturing steers, 
respectively (P < .05). Large frame thick muscle steers had the heaviest harvest 
weight and medium frame moderate muscle steers were the lightest at harvest. 
Frame size influenced harvest weight. Large frame steers were 21 kg heavier at 
harvest than medium frame steers (P < .001). Large framed steers were 23 kg 
heavier at the start of the feeding period which could account for the least 
squares difference in harvest weight. 
 Least squares means for harvest weight were 531, 527, 534, and 535 kg 
for Unknown, European, English, and American breed group steers, respectively. 
Harvest weights least squares means were not different among sire breed 
groups. Sire breed group had no influence on harvest weight in the Mississippi 
program (McKinley et al., 2001). 
 The feeder calf grade x sire breed group interaction was significant for 
harvest weight. The interaction apparently was due to a difference in ranking of 
harvest weights for feeder calf grades of American and Unknown sire breed 
groups. The reason for this change in ranking is not clear but it appears the 
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ranking of harvest weights for feeder calf grade is different from that expected for 
the Unknown sire group. 
 Least squares means, standard errors, and contrasts for hot carcass 
weight, ribeye area, ribeye area per 100 kg carcass and yield grade by feeder 
calf grade and sire breed group are presented in Table 4.3. Least squares means 
for hot carcass weight ranged from 333 kg for medium frame moderate muscle 
steers to 348 kg for large frame thick muscle steers. Camfield et al. (1997) 
reported least squares means for hot carcass weight of 261 kg for large frame 
steers and 252 kg for medium frame steers (P < .05). In the Calf-to-Carcass 
program, hot carcass weights were 10.4 kg heavier for large frame steers than 
for medium frame steers (P < .001). 
Least squares means for hot carcass weight were 340 kg for the 
European breed group, and 343 kg for the American and English breed group. 
Differences among the sire breed groups for hot carcass weight were not 
significant. This is not unexpected as steers were harvested at similar weights 
which could diminish any differences in hot carcass weight. McKinley et al. 
(2001) found no differences in harvest weight by breed groups. Similarly, in the 
Arkansas program, Troxel et al. (2002) reported no sire breed differences for hot 
carcass weight. In a computer simulated study including purebred, two- and 
three-breed crosses from Angus, Charolais, Hereford, Limousin, and Simmental 
breeds, Lamb et al. (1992) reported similar carcass weights for crosses and 
purebreds. 
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Table 4.1 Analysis of variance mean squares and significance levels for growth and carcass traits 
  ADG HVWT HCWT REA 
(cm2) 
REA/ 
100 kg 
YG FT MS QG 
No of Obs  1491 1491 1404 1404 1404 1404 1399 1403 1404 
Source Df          
Year x 
location 
16 0.3*** 10707*** 4479*** 578*** 29.8*** 1.84*** .98*** 15832*** 7.2*** 
FCGD 3 0.18* 25584*** 7385*** 723*** 4.0 4.02*** 1.71** 21849*** 7.7** 
SBRD 3 0.004 1987 1042 772*** 107.6** 12.7*** 4.48** 18356*** 8.4** 
FCGD x  
SBRD 
9 .09 5415* 2192 108 14.8 .76 .16 5065 1.9 
Residual N - 32 0.05 2729 1214 90 8.5 0.62 0.21 3838 2.0 
*P < .05; ** P < .01; *** P < .001 
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Table 4.2 Least squares means, standard errors, and contrasts for average daily 
gain and harvest weight for fixed effects 
 
Item ADG (kg) HVWT (kg) 
FCGD * *** 
L1 1.4 ± 0.01 544 ± 2.8 
L2 1.4 ± 0.02 542 ± 4.3 
M1 1.3 ± 0.02 523 ± 4.3 
M2 1.4 ± 0.02 521 ± 5.0 
Contrasts   
L1 L2 vs. M1 M2  0.05 ± 0.02**        21 ± 4.1*** 
L1 M1 vs. L2 M2 -0.04 ± 0.02*     2 ± 4.2 
SRBD ns ns 
American 1.4 ± 0.01    535 ± 3.5 
English 1.4 ± 0.01    534 ± 3.4 
European 1.4 ± 0.01    529 ± 3.0 
Unknown 1.4 ± 0.03    531 ± 6.5 
SRBD x FCGD ns * 
American x L1 1.4 ± 0.02 548 ± 4.9 
American x L2 1.5 ± 0.03 554 ± 6.4 
American x M1 1.3 ± 0.03 523 ± 6.8 
American x M2 1.3 ± 0.03 514 ± 7.4 
English x L1 1.4 ± 0.02 547 ± 4.7 
                         (Table cont.) 
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English x L2 1.4 ± 0.03 536 ± 7.7 
English x M1 1.4 ± 0.02 534 ± 5.0 
English x M2 1.4 ± 0.03 518 ± 7.8 
European x L1 1.4 ± 0.01 548 ± 3.0 
European x L2 1.4 ± 0.02 533 ± 5.9 
European x M1 1.4 ± 0.02 528 ± 4.2 
European x M2 1.4 ± 0.04 508 ± 8.9 
Unknown x L1 1.3 ± 0.03 531 ± 8.1 
Unknown x L2 1.4 ± 0.05 543 ± 12.0 
Unknown x M1 1.3 ± 0.06 506 ± 14.3 
Unknown x M2 1.4 ± 0.06 543 ± 14.3 
*P < .05; ** P < .01; *** P < .001 
LSM with different superscripts within columns are significant at P < .05  
 38 
 Ribeye area least squares means ranged from 80.8 to 85.4 cm2 for feeder 
calf grade. Large frame steers were 3.3 cm2 larger in ribeye area than medium 
frame steers (P < .001). Large frame steers had larger muscle area at the 
beginning of the feeding period or were more adept at muscle accretion than 
medium frame steers. Camfield et al. (1997) found no difference in ribeye area 
between large and medium frame steers. A later study by Camfield et al. (1999) 
reported differences in ribeye area between large frame late maturing steers and 
intermediate frame steers regardless of their maturity (P < .05). 
 Breed group least squares means for ribeye area ranged from 81.6 cm2 for 
American breed group steers to 85.3 cm2 for European breed group steers. 
English and American breed group steers had smaller ribeyes than European 
breed group steers (P < .05). This result is consistent with other reports (Crockett 
et al., 1979; DeRouen et al., 1992; Marshall, 1994; Wheeler et al., 2001). 
McKinley et al. (2001) reported that European breed group steers had larger 
ribeyes than British breed and American breed steers (88.14, 83.39, and 82.16 
cm2, respectively; for Mississippi calves (P < .05). Steers that fit the breed criteria 
in the Arkansas program had smaller ribeyes (4.4 cm2; P < .001) than steers that 
did not fit the breed specifications (Troxel et al., 2002). 
 Feeder calf grade had no influence on ribeye area per 100 kg of carcass. 
Least squares means for ribeye area per 100 kg of carcass for sire breed ranged 
from 23.9 cm2 for the American sire breed group to 25.3 cm2 for the European 
sire breed group. American and English sire breed groups were different from the 
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European breed group steers (P < .05). Similar differences among sire breed 
groups in Arkansas were reported by Troxel et al. (2002). 
 Least squares means for yield grade ranged from 2.7 for large frame thick 
muscle steers to 2.9 for medium frame steers regardless of muscle score. 
Contrast of frame sizes indicated large frame steers were 0.3 points lower in 
yield grade than medium frame steers (P < .001). Camfield et al. (1997) reported 
no yield grade differences between large and medium frame steers. 
 Least squares means for yield grade were 2.5, 2.7, 2.9, and 3.0 for the 
European, unknown, American, and English breed group steers, respectively. 
European breed group steers were 0.4 and 0.5 points lower in yield grade than 
American and English breed group steers, respectively (P < .05). This indicated 
that Louisiana steers sired by European bulls would yield more kg of closely 
trimmed boneless retail cuts. McKinley et al. (2001) reported that European 
breed sired steers in the Mississippi program had lower yield grade than 
American breed and British breed group sired steers (2.4, 2.76, and 2.89, 
respectively; P < .01). Troxel et al. (2002) reported breed group differences (0.3 
points; P < .001) in the Arkansas program. 
 Least squares means, standard errors, and contrasts for fat thickness, 
marbling score, and quality grade by feeder calf grade, sire breed group and sire 
breed group x feeder calf grade are given in Table 4.4. Least squares means for 
fat thickness ranged from 1.1 cm for large frame thick muscle steers to 1.3 cm for 
medium frame thick muscle steers. Contrasts of frame sizes for fat thickness 
indicated that large frame steers had 0.2 cm less fat than medium frame steers  
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Table 4.3 Least squares means, standard errors, and contrasts for hot carcass 
weight, ribeye area, ribeye area per 100 kg carcass, and yield grade for fixed 
effects 
 
Item HCWT (kg) REA (cm2) REA (cm2)/100 
kg carcass 
YGa 
FCGD 
 
*** *** Ns ns 
L1    348 ± 1.9   85.4 ± 0.5     24.6 ± 0.1    2.7 ± 0.0 
L2    344 ± 2.9   83.8 ± 0.8     24.5 ± 0.2    2.6 ± 0.1 
M1    338 ± 3.1   81.8 ± 0.8     24.3 ± 0.2    2.9 ± 0.1 
M2    333 ± 3.6   80.8 ± 1.0     24.4 ± 0.3    2.9 ± 0.1 
Contrasts     
L1 L2 vs. M1 M2   10.4 ± 2.9***     3.3 ± 0.8***       0.2 ± 0.3 -0.3 ± 0.1*** 
L1 M1 vs. L2 M2      5.1 ± 3.0     1.3 ± 0.8      -0.0 ± 0.3  0.1 ± 0.1 
SRBD  ns *** *** *** 
American    343 ± 2.4   81.6 ± 0.7a     23.9 ± 0.2a    2.9 ± 0.1a 
English    343 ± 2.4   81.8 ± 0.7a     24.0 ± 0.2a    3.0 ± 0.1a 
European    340 ± 2.1   85.3 ± 0.6b     25.3 ± 0.2b    2.5 ± 0.0c 
Unknown    337 ± 4.6   83.0 ± 1.2a     24.7 ± 0.4a    2.7 ± 0.1d 
SRBD x FCGD ns ns Ns ns 
American x L1    353 ± 3.3   83.8 ± 0.9     23.9 ± 0.3    2.8 ± 0.1 
American x L2    355 ± 4.4    81.9 ± 1.2     23.2 ± 0.4    3.0 ± 0.1 
American x M1    335 ± 4.8   80.2 ± 1.3     24.2 ± 0.4    3.0 ± 0.1 
American x M2    330 ± 5.3   80.6 ± 1.4     24.5 ± 0.4    2.9 ± 0.1 
English x L1    349 ± 3.2   84.1 ± 0.9     24.2 ± 0.3    2.9 ± 0.1 
                    (Table cont.) 
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English x L2    341 ± 5.3   80.0 ± 1.4     23.6 ± 0.4    2.9 ± 0.1 
English x M1    344 ± 3.4   82.5 ± 0.9     24.1 ± 0.3    3.1 ± 0.1 
English x M2    337 ± 5.6   80.8 ± 1.5     24.1 ± 0.5    3.0 ± 0.1 
European x L1    351 ± 2.0   88.1 ± 0.6     25.2 ± 0.2    2.4 ± 0.0 
European x L2    340 ± 3.9   86.0 ± 1.1     25.5 ± 0.3    2.3 ± 0.1 
European x M1    343 ± 3.0   85.3 ± 0.8     25.0 ± 0.2    2.7 ± 0.1 
European x M2    325 ± 6.0   82.0 ± 1.6     25.5 ± 0.5    2.6 ± 0.1 
Unknown x L1    340 ± 5.6   85.6 ± 1.5     25.2 ± 0.5    2.5 ± 0.1 
Unknown x L2    338 ± 8.3   87.3 ± 2.2     25.9 ± 0.7    2.3 ± 0.2 
Unknown x M1    331 ± 10.3   79.3 ± 2.8     23.9 ± 0.9    3.0 ± 0.2 
Unknown x M2    338 ± 10.3   79.9 ± 2.8     23.7 ± 0.9    2.9 ± 0.2 
*P < .05; ** P < .01; *** P < .001 
LSM with different superscripts within columns are different at P < .05  
a A lower score indicates a higher yielding carcass 
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(P < .001). Camfield et al. (1999) reported differences in fat thickness among 
steers classified as large frame early maturing, intermediate frame intermediate 
maturing, and intermediate frame early maturing (P < .05). Thick muscle steers 
had 0.1 cm more fat thickness than moderate muscle steers (P < .05). 
 Least squares means for fat thickness were 1.0 cm for European-sired 
steers, 1.2 cm for American-sired steers, and 1.3 cm for English-sired steers. 
American and English breed groups of steers had greater fat thickness than 
steers sired by European sires (P<.05). McKinley et al. (2001) reported greater 
fat thickness for British breed (1.34 cm) and American breed (1.31 cm) sired 
steers than for European breed (0.97 cm) sired steers (P < .01). The steers that 
fit the criteria in the 1996-1997 Arkansas program were 0.3 cm fatter than the 
steers that did not fit the ideal (P < .001; Troxel, 1998). 
Marbling score least squares means ranged from 249 for large frame 
moderate muscle steers to 277 for medium frame moderate muscle steers. A 
marbling score of 200 to 299 indicated varying degrees of slight marbling. Large 
frame steers were 18 points lower in marbling score than medium frame steers 
(P < .001). Camfield et al. (1997) reported differences in marbling scores 
between large frame and medium frame steers (P < .05), but both groups of 
steers ranked at the high end of trace marbling. In a later study, Camfield et al. 
(1999) reported differences in marbling score by frame size with marbling scores 
of small minus for large frame late maturing steers, modest minus for 
intermediate frame intermediate maturing steers, and modest plus for 
intermediate frame early maturing steers (P < .05). 
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 Breed group least squares means for marbling score were 259 for the 
American breed group, 269 for the European breed group, and 281 for the 
English breed group. Steers from the English breed group were higher in 
marbling score than steers from the American and European breed groups (22 
and 12 points, respectively; P < .001). McKinley et al. (2001) found that British 
breed sired steers in the Mississippi program had a higher marbling score than 
either the American or European breed sired steers (P < .01).  
 Least squares means for quality grade ranged from 10.1 for large frame 
moderate muscle steers to 10.6 for medium frame thick and moderate muscle 
steers. A score of 9 to 11 indicates varying degrees of the USDA Select grade, 
with 10 being middle select. Medium frame and large frame thick muscle steers 
graded middle select as well as large frame moderate muscle steers. Contrasts 
in frame sizes indicated that large frame steers were 0.3 points lower in quality 
score than medium frame steers (P < .01). Camfield et al. (1999) reported least 
squares mean differences in quality grade by growth type. Steers that were large 
frame early maturing graded high select, steers of intermediate frame 
intermediate maturity graded low choice and steers that were intermediate frame 
early maturing graded average choice. 
 Quality grade least squares means were 10.4 for the American, 10.5 for 
the European, and 10.8 for the English breed group steers. Steers from the 
English breed group were 0.4 and 0.3 points higher in quality grade than steers 
from the American and the European breed groups, respectively (P < .05). In 
their study of  Mississippi steers, McKinley et al. (2001) reported higher quality 
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grades for British breed sired steers than for American and European breed sired 
steers (P < .01). Seventy-four percent of the Arkansas steers that fit the ideal 
breed criteria graded choice (Troxel et al., 2001). 
 Steers from the English breed group had higher marbling scores and this 
greater degree of intramuscular fat translated into a higher quality grade for the 
English breed group as compared to the American and European breed groups. 
Although the differences in marbling score and quality grade were significant, in 
practical terms, all Louisiana steers in this project were slight in marbling and 
middle select in USDA grade. 
Sire Breed Effects 
 A secondary least squares analysis of variance was conducted to evaluate 
the influence of sire breed on variation in growth and carcass traits of the steers 
in the Louisiana Calf-to-Carcass project. Only sire breeds with more than 10 
steers were included in the model. Twelve sire breeds had more than 10 progeny 
consigned to the program, ranging from 13 for Gelbvieh to 259 for Simmental 
sires. Sire breed was a significant source of variation for growth, carcass yield, 
and carcass quality traits (P < .001). 
 Least squares means and standard errors for average daily gain and 
harvest weight by sire breed are given in Table 4.5. Least squares means for 
average daily gain ranged from 1.3 kg/d for Beefmaster-, Braford-, and Limousin- 
sired steers to 1.5 kg/d for Brahman-sired steers. Steers by Angus, Brangus, 
Braunvieh, Charolais, Gelbray, Gelbvieh, Hereford, and Simmental sires gained 
at the rate of 1.4 kg/d. Taylor (1994) and Rutherford (2003) suggested 1.4 kg/d  
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Table 4.4 Least squares means, standard errors, and contrasts for fat thickness 
marbling score, and quality grade for fixed effects 
 
Item FT (cm) MSa QGb 
FCGD            ***              ***               ** 
L1 1.1 ± 0.02a 267 ± 3.4     10.4 ± 0.1 
L2 1.0 ± 0.04 249 ± 5.2 10.1 ± 0.1 
M1 1.3 ± 0.04 275 ± 5.6 10.6 ± 0.1 
M2 1.2 ± 0.05 277 ± 6.4 10.6 ± 0.1 
Contrasts    
L1 L2 vs. M1 M2 -0.2 ± 0.04*** -18 ± 5.2*** -0.3 ± 0.1** 
L1 M1 vs. L2 M2 0.1 ± 0.04* 8 ± 5.3 0.1 ± 0.1 
SRBD           ***             **               ** 
American 1.2 ± 0.03a 259 ± 4.4a 10.4 ± 0.1a 
English 1.3 ± 0.03a  281 ± 4.3b 10.8 ± 0.1b 
European 1.0 ± 0.03b 269 ± 3.7a 10.5 ± 0.1a 
Unknown 1.1 ± 0.06b 258 ± 8.2a 10.2 ± 0.2a 
SRBD x FCGD            ns              ns               Ns 
American x L1 1.2 ± 0.04 263 ± 6.1 10.4 ± 0.1 
American x L2 1.2 ± 0.06 250 ± 7.9 10.2 ± 0.2 
American x M1 1.3 ± 0.06 266 ± 8.6 10.5 ± 0.2 
American x M2 1.2 ± 0.07 258 ± 9.6 10.3 ± 0.2 
English x L1 1.3 ± 0.04 282 ± 5.8 10.8 ± 0.1 
                     (Table cont.) 
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English x L2 1.1 ± 0.07 263 ± 9.6 10.5 ± 0.2 
English x M1 1.4 ± 0.04 286 ± 6.1 10.9 ± 0.1 
English x M2 1.3 ± 0.07  293 ± 10.2 10.9 ± 0.2 
European x L1 0.9 ± 0.02 258 ± 3.7 10.3 ± 0.1 
European x L2 0.8 ± 0.05 260 ± 7.1 10.4 ± 0.2 
European x M1 1.1 ± 0.04 280 ± 5.4 10.6 ± 0.1 
European x M2 1.0 ± 0.07 279 ± 10.8 10.7 ± 0.2 
Unknown x L1 1.0 ± 0.07 265 ± 10.0 10.3 ± 0.2 
Unknown x L2 0.9 ± 0.11 223 ± 14.9 9.4 ± 0.3 
Unknown x M1 1.3 ± 0.13 269 ± 18.6 10.4 ± 0.4 
Unknown x M2 1.1 ± 0.13 278 ± 18.5 10.6 ± 0.4 
*P < .05; ** P < .01; *** P < .001 
LSM with different superscripts within columns are significant at P < .05  
a Scores in the 200 to 299 and 300 to 399 ranges indicate varying degrees of 
slight and small marbling, respectively 
b Scores of 9 = low select, 10 = average select, and 11 = high select quality 
grades 
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as an minimal average daily gain for feedlot steers. DeRouen et al. (2000) 
reported feedlot average daily gains for 
Angus Brangus, Gelbvieh, and Gelbray crossbred steers were similar within the 
particular location of feeding. However, steers gained 1.6 kg/d when fed in 
Oklahoma and 1.0 kg/d when fed in Louisiana (P< .01). Gelbray-sired steers had 
the lowest rate of gain. 
 Wyatt et al. (2003) reported that Angus straightbred steers and Brangus-, 
Beefmaster-, Gelbray- and Simbrah-sired crossbred steers had feedlot gains 
between 1.17 and 1.23 kg/d in South Louisiana. These gains are lower than 
expected for steers consigned to feedlots in the Oklahoma panhandle and may 
reflect the hot and humid environmental conditions in Louisiana during the 
summer. Riley et al. (2002) reported average daily gains of 1.1 kg/d for Brahman 
steers and heifers in Central Florida. Paschal et al. (1995) found that Angus- and 
Zebu-sired steers had feedlot gains of 1.47 to 1.6 kg/d in Central Texas. 
 Least squares means for harvest weight ranged from 518 kg for 
Beefmaster-sired steers to 554 kg for Gelbvieh-sired steers. Braford- and 
Limousin-sired steers were harvested at 526 kg. Charolais- and Hereford-sired 
steers were harvested at 533 and 539 kg, respectively. Angus- and Braunvieh-
sired steers were harvested at 541 kg. Harvest weights were 545 kg for Gelbray-
sired steers, 548 kg for Brahman-sired steers, 549 kg for Simmental-sired steers 
and 552 kg for Brahman-sired steers. Harvest weight for Angus Brangus, 
Gelbvieh, and Gelbray crossbred steers fed in Oklahoma were similar (DeRouen 
et al., 2000). 
 48 
Table 4.5 Least squares means and standard errors for average daily gain and 
harvest weight by sire breed 
 
BREED Number ADG (kg) HVWT (kg) 
Angus 176 1.4 ± 0.02 541 ± 4.3 
Beefmaster   82 1.3 ± 0.03 518 ± 6.8 
Braford   30 1.3 ± 0.04 526 ± 9.9 
Brangus   64 1.4 ± 0.03 552 ± 7.0 
Brahman   94 1.5 ± 0.03 548 ± 6.5 
Braunvieh   21 1.4 ± 0.05 541 ± 12.8 
Charolais 233 1.4 ± 0.02 533 ± 3.9 
Gelbray   28 1.4 ± 0.04 545 ± 10.5 
Gelbvieh   13 1.4 ± 0.06 554 ± 15.0 
Hereford 175 1.4 ± 0.02 539 ± 4.4 
Limousin 121 1.3 ± 0.02 526 ± 5.3 
Simmental 259 1.4 ± 0.01 549 ± 3.6 
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 Least squares means and standard errors for hot carcass weight, ribeye 
area, and yield grade by sire breed are presented in Table 4.6. Hot carcass 
weight least squares means ranged from 330 kg for Beefmaster-sired steers to 
356 kg for Brahman-sired steers. Braford-sired steers had hot carcass weights 
(335 kg) similar to Beefmaster-sired steers. Hot carcass weights for Limousin-
sired steers were 340 kg. Hot carcass weights were 345 kg for Charolais-, 346 kg 
for Angus-, 347 kg for Braunvieh-, Gelbvieh-, and Hereford-, and 349 kg for 
Simmental-sired steers, respectively. Hot carcass weights were 355kg for 
Gelbray- and Brangus-sired steers. In a review of carcass data standardized to 
similar age at harvest or time in the feedlot, Marshall (1994) reported the 
heaviest carcass weights for Charolais-sired steers. DeRouen et al. (1992) 
reported hot carcass weights of 252, 275, 282, and 286 kg, for straightbred, 2-
breed, 3-breed, and 4-breed rotational crossbred steers of Angus, Brahman, 
Charolais, and Hereford breeds, respectively. Taylor (1994) suggested a hot 
carcass weight range of 272 to 363 kg. The NCBA Executive Summary (1995) 
recommended a hot carcass weight range of 272 to 386 kg. Under these 
guidelines, all sire breeds were within the recommended ranges. 
 Least squares means for ribeye area ranged from 75.5 cm2 for Braford-
sired steers to 91.3 cm2 for Gelbvieh-sired steers. Ribeyes areas were 80.3 and 
81.3 cm2 for Beefmaster- and Brahman-sired steers, respectively. Angus- and 
Hereford-sired steers had ribeye areas of 83 and 82.4 cm2 whereas Brangus- 
and Charolais- sired steers had ribeye sizes of 85.4 and 85.5 cm2, respectively. 
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Ribeye areas were 86.7, 87.7, 88.5, and 89 cm2 for Braunvieh-, Simmental-, 
Limousin-, and Gelbray-sired steers, respectively.  
 DeRouen et al. (2000) reported that Gelbvieh-sired steers had larger 
ribeye area than Angus-, Brangus-, and Gelbray-sired steers. A range of 71 cm2 
to 97 cm2 for ribeye area is recommended in the NCBA Executive Summary 
(1995). Steers from sire breeds involved in this study meet the NCBA criteria. 
Ribeye areas for Angus-, Hereford-, Brangus-, and Braunvieh-sired steers are 
more near the optimum ribeye area of 84 cm2 suggested by Taylor (1994). 
 Least squares means for ribeye area per 100 kg of carcass ranged from 
22.7 cm2 for Braford-sired steers to 26.7 cm2 for Gelbvieh-sired steers. Braford-, 
Brahman-, and Hereford-sired steers had the smallest ribeye areas per 100 kg of 
carcass. Angus-, Brangus-, Beefmaster-, Charolais-, Simmental-, and Gelbray-
sired steers had similar ribeye area per 100 kg carcass. Braunvieh- and 
Limousin-sired steers had slightly larger ribeye area per 100 kg of carcass at 
25.4 and 26.1 cm2. Ribeye area per 100 kg of carcass was smaller for Braford-, 
Brahman-, and Hereford-sired steers. Bidner et al. (2002) reported that Angus- 
sired steers had larger ribeye area per 100 kg carcass than Brahman derivative-
sired steers. 
 Yield grade least squares means ranged from 2.0 for Gelbvieh-sired 
steers to 3.3 for Braford-sired steers. Gelbray- and Limousin-sired steers had a 
yield grade of 2.3 followed closely by Simmental- (2.4), Braunvieh- (2.5), and 
Charolais- (2.6) sired steers. Beefmaster- and Brangus-sired steers yield graded 
2.8 whereas Angus- and Hereford-sired steers yield graded 3.0. Brahman-sired  
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Table 4.6 Least squares means and standard errors for hot carcass weight, 
ribeye area, ribeye area per 100 kg carcass, and yield grade by sire breed 
 
BREED Number HCWT (kg) REA (cm2) REA/100 kg 
carcass 
YGa 
Angus 176 346 ± 3.0 83.0 ± 0.8 24.1 ± 0.2 3.0 ± 0.1 
Beefmaster   82 330 ± 4.6 80.3 ± 1.2 24.6 ± 0.4 2.8 ± 0.1 
Braford   30 335 ± 6.8 75.5 ± 1.8 22.7 ± 0.6 3.3 ± 0.2 
Brangus   64 355 ± 4.8 85.4 ± 1.3 24.2 ± 0.4 2.8 ± 0.1 
Brahman   94 356 ± 4.6 81.3 ± 1.3 22.9 ± 0.4 3.1 ± 0.1 
Braunvieh   21 347 ± 8.5 87.7 ± 2.3 25.4 ± 0.7 2.5 ± 0.2 
Charolais 233 345 ± 2.6 85.5 ± 0.7 24.9 ± 0.2 2.6 ± 0.1 
Gelbray   28 355 ± 7.4 89.0 ± 2.0 25.2 ± 0.6 2.3 ± 0.2 
Gelbvieh   13 347 ± 10.0 91.3 ± 2.7 26.7 ± 0.8 2.0 ± 0.2 
Hereford 175 347 ± 3.0 82.4 ± 0.8 23.8 ± 0.2 3.0 ± 0.1 
Limousin 121 340 ± 3.7 88.5 ± 1.0 26.1 ± 0.3 2.3 ± 0.1 
Simmental 259 349 ± 2.4 86.7 ± 0.7 24.9 ± 0.2 2.4 ± 0.1 
a A lower score indicates a higher yielding carcass 
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steers had a yield grade of 3.1. Steers from all sire breeds were within the range 
of yield grades recommended in the NCBA Executive Summary (1995). 
 DeRouen et al. (2000) reported lower yield grades for Gelbvieh-sired 
steers than for Angus-sired steers and noted more desirable yield grades for 
Gelbvieh- and Gelbray-sired steers than for Angus- and Brangus-sired steers. 
 Least squares means and standard errors for fat thickness, marbling 
score, and quality grade by sire breed are given in Table 4.7. Fat thickness as 
measured over the 12th rib gives an estimation of carcass yield because as fat 
thickness increases, lean meat yield decreases proportionally. Least squares 
means for fat thickness ranged from 0.7 cm for Gelbvieh-sired steers to 1.3 cm 
for Angus-, Braford-, Brahman-, and Hereford-sired steers. Least squares means 
for fat thickness were 0.9 cm for Gelbray-, Limousin-, and Simmental-sired 
steers, 1.0 cm for Braunvieh- and Charolais-sired cattle, and 1.2 cm for Brangus- 
and Beefmaster-sired steers. The NCBA Executive Summary (1995) suggested a 
fat thickness range of 0.5 to 1.3 cm. Angus-, Braford-, Brahman-, and Hereford-
sired steers were at the upper limits of this range. Least squares means for fat 
thickness for steers sired by Gelbvieh, Gelbray, Limousin, and Simmental were 
more near the target suggested by Taylor (1994). 
 Marshall (1994) reviewed carcass traits from several scientific articles and 
reported steers by Angus, MARC GPE HAx, Beefmaster, Hereford and Santa 
Gertrudis sires to have the greater fat thickness. Piedmontese-, Chianina-, 
MARC GPE Charolais-, and Longhorn-sired steers had the least fat thickness. In 
the study of DeRouen et al. (2000), Angus- and Brangus-sired steers had more 
 53 
external fat than Gelbvieh- and Gelbray-sired steers regardless of feedlot 
location. 
 Marbling score least squares means ranged from 232 for Gelbvieh-sired 
steers to 294 for Braunvieh-sired steers. Gelbray-sired steers had the next lowest 
value (245) and Angus-sired steers had the next highest value (290) for marbling 
scores. Hereford and Braunvieh were similar in marbling score (273 and 276, 
respectively) as were Charolais, Brangus, and Simmental (261, 265, and 267, 
respectively). Marbling scores were 252, 255, and 258 for Limousin-, 
Beefmaster-, and Brahman-sired steers, respectively. Marshall (1994) reported 
pooled marbling scores of 564 for Angus-, 527 for Brangus-, 519 for Hereford-, 
518 for Beefmaster-, 514 for Braunvieh-, 506 for Simmental-, 503 for Gelbvieh-, 
471 for Charolais-, 477 for Limousin-, and 475 for Brahman-sired steers. In his 
review, a marbling score of 400 to 499 and 500 to 599 represented varying 
degrees of slight and small marbling, respectively. Gregory et al. (1994) reported 
higher marbling values for Angus-, Hereford-, and Red Poll-sired steers than for 
steers by Braunvieh, Charolais, Gelbvieh, Limousin, and Simmental sires. 
 Least squares means for quality grade ranged from 9.8 and 9.9 for 
Gelbvieh- and Gelbray-sired steers to 10.9 and 11.0 for Braunvieh- and Angus-
sired steers. Quality grade scores were 10.1 for Limousin-, 10.2 for Beefmaster- 
sired steers whereas Braford- and Hereford-sired steers had 10.6 quality grade  
 54 
Table 4.7 Least squares means and standard errors for fat thickness, marbling 
score, and quality grade by sire breed 
 
BREED Number FT MSa QGb 
Angus 176 1.3 ± 0.04 290 ± 5.4 11.0 ± 0.1 
Beefmaster   82 1.2± 0.06 255 ± 8.2 10.2 ± 0.2 
Braford   30 1.3 ± 0.09   276 ± 12.3 10.6 ± 0.3 
Brangus   64 1.2 ± 0.06 265 ± 8.7 10.5 ± 0.2 
Brahman   94 1.3 ± 0.06 258 ± 8.3 10.4 ± 0.2 
Braunvieh   21 1.0± 0.11   294 ± 15.3 10.9 ± 0.3 
Charolais 233 1 0 ± 0.03 261 ± 4.8 10.4 ± 0.1 
Gelbray   28 0.9 ± 0.10   245 ± 13.3   9.9 ± 0.3 
Gelbvieh   13 0.7 ± 0.13   232 ± 17.9   9.8 ± 0.4 
Hereford 175 1.3 ± 0.04 273 ± 5.4 10.6 ± 0.1 
Limousin 121 0.9 ± 0.05 252 ± 6.7 10.1 ± 0.2 
Simmental 259 0.9 ± 0.03 267 ± 4.4 10.5 ± 0.1 
a Scores in the 200 to 299 range indicates varying degrees of slight marbling 
b Scores of 9 = low select, 10 = average select, and 11 = high select quality 
grades 
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scores. Brahman, Charolais, Brangus, and Simmental had similar quality grades. 
Wheeler et al. (2001) reported a 68% choice grade for Angus and Hereford cross 
steers and a 30% choice grade for Brahman steers when fed to a constant fat 
thickness end point. 
Initial Feedlot Weight 
 Year-location loadout, sire breed group, initial feedlot weight group, and 
sire breed group x initial feedlot weight group were included in a third model to 
determine the influence of initial weight group on growth and carcass traits. 
Taylor (1994) suggested a 238 kg ideal weight for a feeder steer at weaning with 
an optimum range of 204 to 272 kg. The Calf-to-Carcass program was designed 
for steers weighing 226.8 kg to 294.6 kg. 
 Least squares means, standard errors, and contrasts for average daily 
gain, and harvest weight by initial feedlot weight are presented in Table 4.8. 
Least squares mean for average daily gain was similar for each of the initial 
weight groups.  
 Least squares means for harvest weight were the lowest (507 kg) for 
steers weighing < 226.8 kg and highest (573 kg) for steers weighing > 294.6 kg 
which indicated that lighter weight steers were not fed long enough to achieve 
heavier weights. Harvest weight means were different across breed groups (P < 
.05), but this would be expected as steers were harvested on a pen average and 
heavier calves going into the feedlot would tend to be heavier at harvest. 
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Table 4.8 Least squares means and standard errors for average daily gain and 
harvest weight for fixed effects 
 
Item ADG (kg) HVWT (kg) 
SBRD ns Ns 
American 1.4 ± 0.02 537 ± 3.4 
English 1.4 ± 0.02 537 ± 3.9 
European 1.4 ± 0.01 535 ± 2.6 
Unknown 1.4 ± 0.03 537 ± 6.5 
IWGP (kg) * *** 
(1) < 226.8  1.4 ± 0.02 507 ± 4.7a 
(2) 226.8 to 294.6  1.4 ± 0.01 531 ± 2.1b 
(3) > 294.6  1.4 ± 0.02 573 ± 3.8c 
SBRD x IWGP ns Ns 
American 1 1.3 ± 0.03 502 ± 7.1 
American 2 1.4 ± 0.02 529 ± 3.6 
American 3 1.5 ± 0.02 580 ± 5.5 
English 1 1.4 ± 0.04 503 ± 9.3 
English 2 1.4 ± 0.01 533 ± 3.3 
English 3 1.4 ± 0.03 575 ± 6.2 
European 1 1.3 ± 0.03 495 ± 5.7 
European 2 1.4 ± 0.01 532 ± 2.5 
European 3 1.4 ± 0.02 579 ± 4.2 
                         (Table cont.) 
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Unknown 1 1.4 ± 0.06 526 ± 12.8 
Unknown 2 1.3 ± 0.03 528 ± 6.5 
Unknown 3 1.3 ± 0.06 556 ± 12.3 
* P < .05; *** P < .001 
LSM with same superscript within columns are significant at P < .05 
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VanStavern et al. (1970) reported that initial weight, digestible energy, and the 
interaction between the two variables accounted for 55.9% of the variation in total 
gain with initial weight generally the most important contributor to the variation. 
DeRouen et al. (2000) reported crossbred steers with heavier initial weights were 
heavier at harvest than the crossbred steers with lighter initial weights when fed 
in Louisiana, but no difference occurred when similar steers were fed in 
Oklahoma. 
 Least squares means, standard errors and, contrasts for hot carcass 
weight, ribeye area, ribeye area per 100 kg of carcass and yield grade are given 
in Table 4.9. Least squares means for hot carcass weight ranged from 328 kg for 
steers weighing < 226.8 kg to 356 kg for steers weighing > 294.6 kg. Steers 
within the program weight requirements averaged 340 kg hot carcass weight. 
Initial weight groups significantly influenced variation in hot carcass weight (P < 
.05). Hot carcass weights increased linearly as initial weight increased. 
VanStavern et al. (1970) reported that initial weight, digestible energy, and the 
interaction between the two accounted for 71.3% of the variation in hot carcass 
weight with initial weight generally the most important contributor to this variation. 
Least squares means for ribeye area were smallest for steers weighing < 
226.8 kg and were largest for steers weighing > 294.6 kg (79.8 cm2 and 86.2 
cm2, respectively). Ribeye area was 83.8 cm2 for steers meeting the weight 
requirements for the program. As initial feedlot weight increased, ribeye area 
increased linearly. Least squares means for ribeye area per 100 kg of carcass 
were the lowest (23.7 cm2) for steers weighing > 294.5 kg whereas steers  
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Table 4.9 Least squares means and standard errors for hot carcass weight, 
ribeye area, ribeye area per 100 kg carcass, and yield grade for 
fixed effects 
 
Item   HCWT (kg)   REA (cm2)    REA/100 kg 
carcass 
YGa 
SBRD ns *** *** *** 
American 345 ± 2.6 81.8 ± 0.7a 23.9 ± 0.2a 2.9 ± 0.06a 
English 350 ± 3.1 83.2 ± 0.9a 23.9 ± 0.3a 3.0 ± 0.07a 
European 344 ± 1.9 85.3 ± 0.5b 25.0 ± 0.2b 2.6 ± 0.05b 
Unknown 339 ± 4.9 82.9 ± 1.4ab 24.5 ± 0.4ab 2.7 ± 0.12ac 
IWGP (kg) *** *** *** ** 
(1) < 226.8 328 ± 3.8a 79.8 ± 1.1a 24.4 ± 0.3a 2.9 ± 0.09a 
(2) 226.8 to 294.6 340 ± 1.5b 83.8 ± 0.4b 24.8 ± 0.1ab 2.7 ± 0.03b 
(3) > 294.6 365 ± 2.6c 86.2 ± 0.7c 23.7 ± 0.2ac 2.9 ± 0.06a 
SBRD x WGP ns * ns ns 
American 1 322 ± 5.7 78.4 ± 1.6 24.5 ± 0.5 2.9 ± 0.1 
American 2 340 ± 2.5 81.2 ± 0.7 24.0 ± 0.2 2.9 ± 0.1 
American 3 371 ± 3.7 85.8 ± 1.0 23.2 ± 0.3 3.0 ± 0.1 
English 1 344 ± 7.9 81.8 ± 2.2 23.9 ± 0.7 3.1 ± 0.2 
English 2 340 ± 2.3 82.0 ± 0.6 24.2 ± 0.2 3.0 ± 0.1 
English 3 366 ± 4.2 85.7 ± 1.2 23.5 ± 0.4 3.0 ± 0.1 
European 1 321 ± 4.4 79.2 ± 1.2 24.9 ± 0.4 2.8 ± 0.1 
European 2 342 ± 1.7 86.5 ± 0.5 25.4 ± 0.2 2.4 ± 0.0 
European 3 368 ± 2.9 90.2 ± 0.8 24.7 ± 0.3 2.5 ± 0.1 
                      (Table cont.) 
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Unknown 1 326 ± 10.6 80.0 ± 3.0 24.6 ± 0.9 2.9 ± 0.3 
Unknown 2 337 ± 4.5 85.5 ± 1.3 25.4 ± 0.4 2.4 ± 0.1 
Unknown 3 354 ± 8.3 83.2 ± 2.3 23.4 ± 0.7 2.9 ± 0.2 
* P < .05; ** P < .01; *** P < .001 
LSM with different superscripts within columns are significant at P < .05 
a A lower score indicates a higher yielding carcass 
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meeting the weight requirements had the highest (24.8 cm2) ribeye area per 100 
kg of carcass (P < .05). The least squares mean for ribeye area per 100 kg of 
carcass was 24.4 cm2 for steers with initial weight of < 226.8 kg. 
Yield grade for initial feedlot weight groups ranged from 2.7 for steers 
meeting weight requirements to 2.9 for steers above or below the weight 
requirement (P < .05). Yield grades for all weight groups were considered 
acceptable under current industry standards (NCBA Executive Summary, 1995).
 Least squares means and standard errors for fat thickness, marbling 
score, and quality grade by initial feedlot weight are shown in Table 4.10. Least 
squares means for fat thickness were 1.1 cm for steers meeting the weight 
requirement and 1.2 cm for steers above and below the requirement. This would 
be expected of the heavier steers because as steers increase in weight, 
proportionally the weight gain tends to be in the form of fat (McNeill, 1985). 
Steers < 226.8 kg were likely early maturing and therefore reached the same fat 
thickness end point as steers > 294.6 kg. 
 Marbling score least squares means ranged from 260 for steers with initial 
weight < 226.8 kg to 268 for steers with an initial weight > 294.6 kg. Steers within 
the weight group 226.8 to 294.6 kg had averaged 265 in marbling score. For all 
weight groups, marbling scores were at the higher end of slight marbling. 
 Least squares means for quality grade ranged from 10.3 for steers in the < 
226.8 kg initial weight group to 10.5 for steers in the > 294.6 kg initial weight 
group. Steers in all weight groups graded USDA Select. 
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Table 4.10 Least square means for fat thickness, marbling score, and quality 
grade for fixed effects 
 
Item FT (cm) MSa QGb 
SBRD *** ns ns 
American 1.2 ±0.03a 261 ± 5.0 10.4 ± 0.1 
English 1.3 ± 0.04a 271 ± 6.0 10.5 ± 0.1 
European 1.0 ± 0.02b 269 ± 3.6 10.5± 0.1 
Unknown 1.1 ± 0.07ac 257 ± 9.2 10.2 ± 0.2 
IWGP (kg) * ns ns 
(1) < 226.8 1.2 ± 0.05a 260 ± 7.3 10.3 ± 0.2 
(2) 226.8 to 294.6 1.1 ± 0.02a 265 ± 2.8 10.4 ± 0.1 
(3) > 294.6 1.2 ± 0.04ab 268 ± 5.0 10.5 ± 0.1 
SBRD x IWGP ns ns ns 
American 1 1.2 ± 0.08 260 ± 11.0 10.3 ± 0.2 
American 2 1.2 ± 0.03 258 ± 4.7 10.4 ± 0.1 
American 3 1.3 ± 0.05 265 ± 7.1 10.4 ± 0.2 
English 1 1.3 ± 0.11 256 ± 15.1 10.1 ± 0.3 
English 2 1.3 ± 0.03 286 ± 4.3 10.9 ± 0.1 
English 3 1.3 ± 0.06 272 ± 8.1 10.6 ± 0.2 
European 1 1.0 ± 0.06 280 ± 8.4 10.6 ± 0.2 
European 2 0.9 ± 0.02 261 ± 3.3 10.4 ± 0.1 
European 3 1.0 ± 0.04 266 ± 5.5 10.4 ± 0.1 
                    (Table cont.) 
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Unknown 1 1.2 ± 0.15 246 ± 20.2 10.1 ± 0.5 
Unknown 2 1.0 ± 0.06 255 ± 8.6 10.1 ± 0.2 
Unknown 3 1.2 ± 0.12 269 ± 15.9 10.4 ± 0.4 
* P < .05; *** P < .001 
LSM with different superscripts within columns are significant at P < .05 
a Scores in the 200 to 299 range indicates varying degrees of slight marbling 
b Scores of 9 = low select, 10 = average select, and 11 = high select quality 
grades 
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Phenotypic Correlations 
Correlation coefficients numerically measure the strength of the linear 
association between two variables and ranges from -1.0 to 1.0. When coefficients 
are squared, the result represents the variation in one trait accounted for by the 
variation in the other trait.  
 Estimates of the phenotypic correlations for growth, carcass and quality 
traits are presented in Table 4.19. Initial feedlot weight was positively associated 
with harvest weight and hot carcass weight (0.52 and 0.43, respectively; P < 
.001). Correlation estimates for average daily gain with harvest weight and hot 
carcass weight were 0.83, and 0.71, respectively (P < .001). Harvest weight was 
highly positively correlated with hot carcass weight (0.86; P < .001). 
 Correlation estimates for hot carcass weight with ribeye area, fat 
thickness, and quality grade were 0.41, 0.29, and 0.22, respectively (P < .001). 
Ribeye area was negatively correlated with yield grade (-0.59; P < .001). This 
indicated that larger ribeye areas were associated with lower yield grades. Fat 
thickness was positively correlated with yield grade (0.85; P < .001). These 
estimates would be expected as fat thickness and ribeye area are part of the 
equation used to calculate yield grade and have an influence on percent retail 
yield. The correlation estimate of marbling score with quality grade was highly 
positive (0.91; P < .001). Marbling is a function of quality grade and a score of 
this magnitude would be expected. 
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Table 4.11 Phenotypic correlations for feedlot, carcass, and quality traits 
 
Trait IFW ADG HVWT HCWT REA 
 
REA/100 
kg 
FT YG MS QG 
IFW  0.21*** 0.52*** 0.43*** 0.25*** -.15*** 0.00 -0.02 0.00 0.00 
ADG   0.83*** 0.71*** 0.24*** -.37*** 0.21*** 0.24*** 0.17*** 0.18*** 
HVWT    0.86*** 0.33*** -.41*** 0.25*** 0.27*** 0.18*** 0.18*** 
HCWT     0.41*** -.45*** 0.29*** 0.30*** 0.21*** 0.22*** 
REA      .62*** -0.23*** -0.59*** -0.07* -0.09** 
REA/100 kg       -.48*** -.82*** -.25*** -.27*** 
FT        0.85*** 0.27*** 0.26*** 
YG         0.30*** 0.26*** 
MS          0.91*** 
** P<.01; *** P<.001 
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Chapter V 
Summary and Conclusions 
Feeder calf grade and sire breed were significant sources of variation for 
most growth and carcass traits. Large frame steers had higher average daily 
gains and harvest weights than medium frame steers. Large frame steers had 
heavier hot carcass weights, larger ribeyes, and lower yield grades than medium 
frame steers. Medium frame steers were fatter than large frame steers and had 
higher marbling scores and quality grades. 
Thick muscle steers had heavier hot carcass weights and larger ribeyes 
than moderate muscle steers. Differences in muscle thickness did not influence 
variation in yield grade, fat thickness, marbling score, or quality grade. 
Yield grade and ribeye area were influenced by sire breed group. English 
and American breed sired steers had smaller ribeyes than European-sired steers 
however European breed sired steers had more desirable yield grades. English 
and American breed sired steers had greater fat thickness over the 12th rib than 
European breed sired steers which contributed to the less desirable yield grades. 
English breed sired steers had higher marbling scores and quality grades than 
American and European breed sired steers. 
Sire breed was a significant source of variation for all growth and carcass 
traits. Steers sired by all breeds of bulls were within industry accepted guidelines 
for hot carcass weight, ribeye area, and yield grade. Angus-, Braford- and 
Brahman-sired steers were at the upper limits of the desired range for fat 
 67 
thickness which would contribute to less desirable yield grades. Steers by all sire 
breeds averaged varying degrees of slight marbling. 
Steers with different initial weight gained similarly in the feedlot but steers 
with heavier initial weights weighed more at harvest than steers with lighter initial 
weights and had heavier hot carcass weights and larger ribeye areas at harvest. 
Steers within the recommended weight requirements had lower yield grades 
which indicated more carcass lean yield per unit of carcass weight. The lighter 
weight steers had smaller ribeye size and higher yield grade which indicated 
more carcass fat trim and less total red meat yield.  
Conclusions 
The results of this study indicate that steer calves consigned to the 
Louisiana Calf-to-Carcass program vary in performance due to feeder calf grade 
and sire breed of steer. Average feedlot and carcass performance appear to be 
similar to averages reported in other states. The performance of industry steers 
produced in Louisiana was not greatly different from the performance of steers 
from designed crossbreeding studies at the various Agricultural Research 
Stations in Louisiana. Because of the low carcass quality grades due to limited 
amounts of marbling in these steers, they would not fit marketing schemes 
targeting high quality carcasses. European sired steers produced in Louisiana 
would fit marketing schemes targeting high yielding cattle. 
Louisiana steers need significant improvements in carcass quality to meet 
industry standards. Louisiana born steers produced 28 percent Choice carcasses 
compared to 52 percent of steers fed in the US. Average daily gains in the 
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feedlot appear marginal. Beef producers are encouraged to utilize herd sires with 
desirable measures of genetic merit (Expected Progeny Differences) for yearling 
weight and intramuscular fat. 
The results of this study should be publicized through the media and 
brought to the attention of County Agents working with beef cattle producers. A 
power point presentation of this study can be developed to assist County Agents 
with their educational efforts. The results can be posted on the LSU AgCenter 
web site for accessibility by producers, County Agents, beef specialists, beef 
cattle researchers, and others interested in steer feedout programs. Beef cattle 
production meetings and field days are excellent ways to distribute these results. 
Knowledge of these results can assist cattlemen to fine tune or make significant 
adjustments to their breeding programs. A recognition system for participants 
whose steers meet certain criteria might provide an incentive to make the 
improvements in carcass quality. 
It is suggested that further studies be made of the steers in the Louisiana 
feedout program. The first approach is to take steps to ensure complete 
collection of data. It would be valuable to compare data from this study to data 
from 1999 to 2003 to document change and any progress in the program. To 
support the recommendation of timely vaccination for respiratory diseases, it 
would be important to evaluate the influence of the numbers of times and days in 
the feedlot sick pens on growth and carcass traits. To further stress the 
importance of value-based marketing, it would be of value to examine the 
influence of average daily gain and percent retail product on carcass traits.
69 
Literature Cited 
 
American Gelbvieh Association. 2002. Marketing your fed cattle through the 
Gelbvieh Alliance.Available: http:// www.gelbvieh.org/gvallinc. Accessed 
Feb. 25, 2002. 
 
American Hereford Association. 2002. USDA certified program specifications. 
Available: http://www.herefordbeef.org/Ranch/Specs. Accessed Feb. 27, 
2002. 
 
Baker, M. J. and D. J. Ketchen. 2001. New York feedlot and carcass value 
discovery program. Coop. Ext. Ser. Cornell Univ., Ithaca, NY. 
 
Bellows, R. A., 2000. Emerging technologies and concerns in the beef industry. 
Proc. 2000 Western Sec. Am. Soc. Anim. Sci. E42:1-14. 
 
Bennett, G. L. and C. B. Williams. 1994. Implications of genetic changes in body 
composition on beef production systems. J. Anim. Sci. 72:2756-2763. 
 
Bertrand, J. K., R. D. Green, W. O. Herring, and D. W. Moser. 2001. Genetic 
evaluation of beef carcass traits. J. Anim. Sci. 79(E Suppl):E190-E200. 
 
Bidner, T. D., W. E. Wyatt, P. E. Humes, D. E. Franke, and D. C. Blouin. 2002. 
Influence of Brahman-derivative breeds and Angus on carcass traits, 
physical composition, and palatability. J. Anim. Sci. 80:2126-2133. 
 
Block, H. C., J. J. McKinnon, A. F. Mustafa, and D. A. Christensen. 2001. 
Manipulation of cattle growth to target carcass quality. J. Anim. Sci. 
79:133-140. 
 
Boleman, S. L., S. J. Boleman, W. W. Morgan, D. S. Hale, D. B. Griffin, J. W. 
Savell, R. P. Ames, M. T. Smith, J. D. Tatum, T. G. Field, G. C. Smith, B. 
A. Gardner, J. B. Morgan, S. L. Northcutt, H. G. Dolezal, D. R. Gill, and F. 
K. Ray. 1998. National beef quality audit-1995: survey of producer-related 
defects and carcass quality and quantity attributes. J. Anim. Sci. 76:96-
103. 
 
Boyles, Stephen. 1998. Ohio farm-to-fork program. Coop. Ext. Ser., Ohio State 
Univ., Columbus, OH. 
 
Bourdon, Richard M. 1997. Understanding animal breeding. 1st ed. Prentice-Hall, 
Inc. Upper Saddle River, N. J. 310-311. 
 
Briggs, Hilton M. 1965. Modern breeds of livestock. 3rd print. The MacMillan Co. 
New York. 19-199. 
 70 
Brown, D. T. and E. W. Morgan. 1998. Value differentials between breeds and 
breed crosses in Georgia auctions. Proc. Southern sec. Am. Soc. Anim. 
Sci. 23:7. (Abstr.). 
 
Bullock, Darrh, and William Herring. 1996. National steer feedout database: 
potential problems and solutions (southern states report). Proc. 28th Beef 
Improvement Federation. 180-183. 
 
Busby, Darrell. 1999. Tri-county steer carcass futurity 1997-98. Coop. Ext. Ser. 
Iowa State Univ., Ames, IA. 
 
Carter, J. N., P. A. Ludden, M. S. Kerley, and W. O. Herring. 1997. Optimal 
feedlot entry weights of beef steers determined by body weight and 
ultrasonic measurements of marbling scores. J. Anim. Sci. 75(Suppl. 
1):239. (Abstr.). 
 
Cartwright, T.C., 1971. Comparisons of F-1 cows with purebreds and other 
crosses. Crossbreeding Beef Cattle Series 2. Univ. of Florida Press. 1973. 
edited by Koger, Cunha, and Warnick. 49-63. 
 
Cartwright, T.C., 1980. Prognosis of Zebu cattle: research and application. J. 
Anim. Sci. 50:1221. 
 
Camfield, P. K., A. H. Brown, Jr., P. K. Lewis, L. Y. Rakes, and Z. B. Johnson. 
1997. Effect of frame size and time-on-feed on carcass characteristics, 
sensory attributes, and fatty-acid profiles of steers. J. Anim. Sci. 75:1837-
1844. 
 
Camfield, P. K., A. H. Brown, Jr., Z. B. Johnson, C. J. Brown, P. K. Lewis, and L. 
Y. Rakes. 1999. Effects of growth type on carcass traits of pasture- or 
feedlot-developed steers. J. Anim. Sci. 77:2437-2443. 
 
Chapman, Hollis D., O. Habet, D. H. Crews, Jr., and D. E. Franke. 1996. 
Louisiana calf to carcass project: a summary. Louisiana Coop. Ext. Ser. 
Pub. 2625. Louisiana State Univ., Baton Rouge, LA. 
 
Clements, Stanley G., Jr. 1999. 1999 South Carolina QUEST program. Coop. 
Ext. Ser. Clemson Univ., Clemson, SC. 
 
Cole, Eldon. 1998. Missouri beef cattle feedout 1997-98. Univ. of Missouri Coop. 
Ext. Ser. Univ of Missouri, Columbia, MO. 
 
Cole, Eldon. 2002. Summary of 2000-2001 feedout-steers. Univ. of Missouri 
Coop. Ext. Ser. Univ of Missouri, Columbia, MO. 
 
 71 
Comerford, J. W., L. L. Benyshek, J. K. Bertrand, and M. H. Johnson. 1988. 
Evaluation of performance characteristics in a diallel among Simmental, 
Limousin, Polled Hereford, and Brahman beef cattle. II. Carcass traits. J. 
Anim. Sci. 306-316. 
 
Crockett, J. R., F. S. Baker, J. W. Carpenter, and M. Koger. 1979. Preweaning, 
feedlot and carcass characteristics of calves sired by Continental, 
Brahman, and Brahman-Derivative sires in subtropical Florida. J. Anim. 
Sci. 49:900-907. 
 
Cundiff, Larry V., Keith E. Gregory, Robert M. Koch, Gordon E. Dickerson. 1986. 
Genetic diversity among cattle breeds and its uses to increase beef 
production efficiency in a temperate climate. Proc. 3rd World Cong. Genet. 
Appl. Livest. Prod. Lincoln, Nebraska, USA. IX:271-282. 
 
Cunha, T. J. and Gifford N. Rhodes. 1966. Beef cattle in Florida. Bull. No. 28. 
Florida Dept. of Agri. 12-32. 
 
Damon, R. A., Jr., S. E. McCraine, R. M. Crown, and C. B. Singletary. 1959. 
Performance of crossbred beef cattle in the Gulf Coast region. J. Anim. 
Sci. 18: 437-447. 
 
Damon, R. A., Jr., W. R. Harvey, C. B. Singletary, S. E. McCraine, and R. M. 
Crown. 1961. Genetic analysis of crossbreeding beef cattle. J. Anim. Sci. 
20: 849-857. 
 
DeRouen, S. M., D. E. Franke, T. D. Bidner and D. C. Blouin. 1992. Two-, three-, 
and four-breed rotational crossbreeding of beef cattle: Carcass traits. J. 
Anim. Sci. 70:3665-3676. 
 
DeRouen, S. M., D. E. Franke, T. D. Bidner, and D. C. Blouin. 1992. Direct and 
maternal genetic effects for carcass traits in beef cattle. J. Anim. Sci. 
70:3677-3685. 
 
DeRouen, S. M. W. E. Wyatt, T. D. Bidner, and M. A. Persica. 2000. Feedlot and 
carcass performance of Angus-, Brangus-, Gelbvieh-, and Gelbray-sired 
crossbred steers. Prof. Anim. Sci. 16:6-12. 
 
Feuz, Dillon M. 1998. Issues to consider when selling cattle on a grid or formula. 
Coop. Ext. Ser. Pub. G98-1352A. 1-5. Univ of Nebraska, Lincoln, NE. 
 
Fluharty, F. L., S. C. Loerch, T. B. Turner, S. J. Moeller, and G. D. Lowe. 2000. 
Effects of weaning age and diet on growth and carcass characteristics in 
steers. J. Anim. Sci. 78:1759-1767. 
 
 72 
Franke, D. E., O. Habet, L.C. Tawah, A. R. Williams, and S. M. DeRouen. 2001. 
Direct and maternal genetic effects on birth and weaning traits in 
multibreed cattle data and predicted performance of breed crosses. J. 
Anim. Sci. 79:1713-1722. 
 
Fowler, Stewart H. 1969. Beef production in the South. The Interstate Printers 
and Publishers. Danville, IL. 49-111. 
 
Gilmore, Lori. 1998. Carcass feedback programs. The Angus Journal, August, 
1998. Angus Productions, Inc. 20:170-175. 
 
Gregory, K. E., L. V. Cundiff, R. M. Koch, M. E. Dikeman, and M. Koohmaraie. 
1994. Breed effects, retained heterosis, and estimates of genetic and 
phenotypic parameters for carcass and meat traits of beef cattle. J. Anim. 
Sci. 72:1174-1183. 
 
Gregory, K. E., L. V. Cundiff, and R. M. Koch. 1994. Germplasm utilization in 
beef cattle. Proc. 5th World Congress Genet. Appl. Livest. Prod.Guelph, 
Ontario, Canada. 17:261-268. 
 
Grona, A. D., J. D. Tatum, K. E. Belk, G. C. Smith, and F. L. Williams. 2002. An 
evaluation of the USDA standards for feeder cattle frame size and muscle 
thickness. J. Anim. Sci. 80:560-567. 
 
Guiroy, P. J., D. G. Fox, L. O. Tedeschi, M. J. Baker, and M. D. Cravey. 2001. 
Predicting individual feed requirements of cattle fed in groups. J. Anim. 
Sci. 79:1983-1995. 
 
Herring, W. O., D. L. Lalman, D. V. Dhuyvetter, D. R. Strohbehn, D. E. Burson, 
and W. E. Cole. 1996a. Conformance to carcass windows of acceptability 
from Iowa, Missouri, Nebraska, and North Dakota extension feedout data. 
J. Anim Sci. 74(Suppl. 1): 134. (Abstr.). 
 
Herring, William, Darrh Bullock, and David Lalman, 1996b. Proc. 28th Beef 
Improvement Federation. National Steer Feedout Database: Present 
States and Future Possibilities. 1-4. 
 
Hough, John. 1995. Programs offering carcass feedbacks. Proc. 27th Beef 
Improvement Federation. 178-179. 
 
Hughes, Harlan. 2001. The changing market structure for the American beef 
industry. J. Anim. Sci. 80(Suppl. E):1-24. 
 
Ishmael, Wes. 2002. 2002: The alliance yellow pages. Beef. 38:2:A1-A7. 
 
 73 
Klopfenstein, T., R. Cooper, D. J. Jordon, D. Shain, T. Milton, C. Calkins, and C. 
Rossi. 1999. Effects of backgrounding and growing programs on beef 
carcass quality and yield. Proc. Am. Soc. Anim. Sci., 1999. 
 
Knoblich, H. V., F. L. Fluharty, and S. C. Loerch. 1997. Effects of programmed 
gain strategies on performance and carcass characteristics of steers. J. 
Anim. Sci. 75:3094-3102. 
 
Knox, John W., Paul E. Humes, K. L. Koonce, and D. K. Babcock. 1982. 
Straightbred and crossbred beef cattle performance in Louisiana. Bull. 740 
Louisiana State Univ. Agri. Exp. Station. 3-10. 
 
Koger, Marvin. 1980. Effective crossbreeding systems utilizing Zebu cattle. J. 
Anim. Sci. 50: 1215-1220. 
 
Lamb, M. A., M. W. Tess, and D. W. Robison. 1992. Evaluation of mating 
systems involving five breeds for integrated beef production systems: II. 
Feedlot segment. J. Anim. Sci. 70:700-713. 
 
Loerch, S. C. and F. L. Fluharty. 1998. Effects of programming intake on 
performance and carcass characteristics of feedlot cattle. J. Anim. Sci. 
76:371-377. 
 
Lorenzen, C. L., D. S. Hale, D. B. Griffin, J. W. Savell, K. E. Belk, T. L. Frederick, 
M. F. Miller, T. H. Montgomery, and G. C. Smith. 1993. National beef 
quality audit: survey of producer related defects and carcass quality and 
quantity attributes. J. Anim. Sci. 71:1495-1502. 
 
Louisiana Summary – Agriculture and Natural Resources – 2001. Louisiana 
Coop. Ext. Ser. Pub. 2382. Louisiana State Univ., Baton Rouge, LA. 
 
MacNeil, M. D., R. E. Short, and E. E. Grings. 2001. Characterization of topcross 
progeny from Hereford, Limousin, and Piedmontese sires. J. Anim. Sci. 
79:1751-1756. 
 
Marshall, D. M. 1994. Breed differences and genetic parameters for body 
composition traits in beef cattle. J. Anim. Sci. 72:2745-2755. 
 
McCraw, Roger L. 1995. Guidelines for carcass data collection from state 
sponsored feedout programs. Proc. 27th Beef Improvement Federation. 
182. 
 
McCully, Mark. 2002. Specifications for Certified Angus Beef (CAB) brand. 
Personal correspondence from MMcCully@certifiedangusbeef.com. 
 
 74 
McKenna, D. R., D. L. Roeber, P. K. Bates, T. B. Schmidt, D. S. Hale, D. B. 
Griffin, J. W. Savell, J. C. Brooks, J. B. Morgan, T. H. Montgomery, K. E. 
Belk, and G. C. Smith. 2002. National beef quality audit-2000: Survey of 
targeted cattle and carcass characteristics related to quality, quantity, and 
value of fed steers and heifers. J. Anim. Sci. 80:1212-1222. 
 
McKinley, W. Blair. 2000. Mississippi farm to feedlot project. Coop. Ext. Ser. Pub. 
2261. Mississippi State Univ., Starkville, MS. 
 
McKinley, W. B., A. R. Williams, J. N. Myers, A. G. Gardner, and E. Ward. 2001a. 
Mississippi farm to feedlot program: carcass performance. J. Anim. Sci. 
79(Suppl.1) 901:217. (Abstr.). 
 
McKinley, W. B., A. R. Williams, J. N. Myers, A. G. Gardner, and E. Ward. 2001b. 
Mississippi farm to feedlot program: feedlot performance. J. Anim. Sci. 
79(Suppl.1) 908:219. (Abstr.). 
 
McNeill, John W. 1985. Some factors affecting performance of cattle in 
feedyards. Texas Cattle Feeders Association. Amarillo, TX. 
 
McNeill, J. W., J. C. Paschal, W. W. Morgan, and M. S. McNeill. 1996. 1994-95 
Texas A & M ranch to rail program: a summary report J. Anim Sci. 
74(Suppl. 1): 134. (Abstr.). 
 
McNeill, John. 1999. 1997-98 Texas A&M Ranch to Rail North/South Summary 
Report. Texas A&M Agri. Ext. Ser. Texas A&M Univ., College Station, TX. 
 
Miller, Dale and Mark Hucks. 1995. 1994-95 North Carolina steer feedout. Coop. 
Ext. Ser. North Carolina State Univ., Raleigh, N. C. 
 
Momont, Patrick A. 1999. A to Z retained ownership, inc. 1999 year end 
summary. Coop. Ext. System. Univ. of Idaho, Moscow, ID. 
 
NBQA. 1995. Executive Summary National Beef Quality Audit. National 
Cattlemen’s Beef Assn. Englewood, CO. 
 
Neill, Joe. 1995. Midwestern and north central feeding of Brahman crossbred 
cattle. The King Workshop-1994. Brahman crossbred cattle for feeder calf 
production. Arkansas Agri. Exp. Sta. Univ. of Arkansas. Special Report 
167:69-71. 
 
Neumann, A. L. and Roscoe R. Snapp, 1969. Beef Cattle. 6th edt. John Wiley 
and Sons, Inc. New York. 157-173. 
 
 75 
O’Connor, S. F., J. D. Tatum, D. M. Wulf, R. D. Green, and G. C. Smith. 1997. 
Genetic effects on beef tenderness in Bos indicus composite and Bos 
Taurus cattle. J. Anim. Sci. 75:1822-1830. 
 
Onks, D. O., J. D. Gresham, A. M. Saxton, J. Martin, D. Rose, M. Brown, and K. 
Thompson. 1997. Separating Tennessee feeder cattle of differing 
biological types into slaughter outcome groups. J.Anim. Sci. 75(Suppl 
1):239. 
 
Owens, Frederic N., Donald R. Gill, David S. Secrist, and S. W. Coleman. 1995. 
Review of some aspects of growth and development of feedlot cattle. J. 
Anim. Sci. 73:3152-3172. 
 
Paschal, J. C. and R. Grooms. 1994. The Texas A & M Ranch to Rail Program. 
Proc. 26th Beef Improvement Federation. 253-255. 
 
Paschal, J. C., J. O. Sanders, J. L. Kerr, D. K. Lunt, and A. D. Herring. 1995. 
Postweaning and feedlot growth and carcass characteristics of Angus-, 
Gray Brahman-, Gir-, Indu-Brazil-, Nellore-, and Red Brahman-sired 
calves. J. Anim. Sci. 73:373-380. 
 
Perry, T. C. and D. G. Fox. 1997. Predicting carcass composition and individual 
feed requirement in live cattle varying widely in body size. J. Anim. Sci. 
75:300-307. 
 
Peterson, H. L. 1999. 1997-1998 Minnesota carcass merit program: 1999 Beef 
cow/calf report. Coop. Ext. Ser. Univ. of Minnesota, Minneapolis, MN. 
 
Pringle, T. D., S. E. Williams, B. S. Lamb, D. D. Johnson, and R. L. West. 1997. 
Carcass characteristics, the calpain proteinase system, and aged 
tenderness of Angus and Brahman crossbred steers. J. Anim. Sci. 
75:2955-2961. 
 
Riley, D. G., C. C. Chase, Jr., A. C. Hammond, R. L. West, D. D. Johnson, T. A. 
Olson, and S. W. Coleman. 2002. Estimated genetic parameters for 
carcass traits in Brahman cattle. J. Anim. Sci. 80:955-962. 
 
Rossi, J. E., S. C. Loerch, S. J. Moeller, and J. P. Schoonmaker. 2001. Effects of 
programmed growth rate and days fed on performance and carcass 
characteristics of feedlot steers. J. Anim. Sci. 79:1394-1401. 
 
Rutherford, Burt. 2003. Personal communication. Texas Cattle Feeders 
Association. Amarillo, TX. 
 
Sand, R. S. 2000. Florida pasture-to-plate results. Coop. Ext. Ser. Univ. of 
Florida, Gainesville, FL. 
 76 
Savell, Jeff W. 1993. Value-based marketing of beef. Farmland Industries Inc. 
University Advisory Board Meeting. 1. 
Schaefer, D. M. 1999. Final report 1998-1999 fed steer futurity. Univ. of 
Wisconsin-Madison College of Agri. and Life Sci. Univ. of Wisconsin, 
Madison, WI. 
 
Schroeder, Ted C. and Ernest E. Davis. 1999. Fed cattle grid pricing. Agri. Exp. 
Sta. and Coop. Ext. Ser. Kansas State Univ., Manhattan, KS. 
 
Shearhart, Wayne.1994. OK steer feedout program. 26th Beef Improvement 
Federation. 251-252. 
 
Sherbeck, J. A., J. D. Tatum, T. G. Field, J. B. Morgan, and G. C. Smith. 1995. 
Feedlot performance, carcass traits, and palatability traits of Hereford and 
Hereford x Brahman steers. J. Anim. Sci. 73:3613-3620. 
 
Slavin Associates:Feedyard Advocacy Research. 2002. Feedyards seek 
improvement in southern feeder cattle. Drovers News Service. 2:34. 
 
Smith, Steven C., Don R. Gill, and Claude Bess III. 1998. Effects of selected 
characteristics on the sale price of feeder cattle in eastern Oklahoma. 
Oklahoma State Univ. Coop. Ext. Ser. Bull. E-955. Oklahoma State Univ., 
Stillwater, OK. 
 
Stewart, Robert L. 1994. Georgia beef challenge. Proc. 26th Beef Improvement 
Federation. 248-250. 
 
Strohbehn, Daryl. 2000. Marketing – What’s under the hide: grid demo-1999. 
Coop. Ext. Ser. Iowa State Univ. Ames, IA. 
 
Taylor, R. E. 1994. Beef production and management decisions. Colorado State 
Univ. Fort Collins, CO. 
 
Tipton, N. C., M. J. De La Zerda, J. C. Paschal, and J. W. McNeill. 1998. Carcass 
and feedyard characteristics of steers fed in the Texas A & M University 
ranch to rail south program. Proc. Southern sec. Am. Soc. Anim. Sci. 23:7. 
(Abstr.). 
 
Troxel, Tom. 1998. 1996-97 Arkansas feedout program. Unpublished data. Coop. 
Ext. Ser. Univ. of Arkansas. Little Rock, AR. 
 
Troxel, Tom R., Stan McPeake, Shane Gadberry, Bill Wallace, and George 
Davis. 1999. Improving the value of feeder cattle. FSA-3056. Coop. Ext. 
Ser. Univ. of Arkansas, Little Rock, AR. 
 
 77 
Troxel, Tom R., Shane Gadberry, Sammy Cline, Jerry Foley, Glen Ford, Diane 
Urell, and Ricky Wiedower. 2002a. Improving the value of feeder cattle. 
FSA-3056 rev. Coop. Ext. Ser. Univ. of Arkansas, Little Rock, AR. 
 
Troxel, Tom R., Shane Goodberry, Stan McPeake, Bill Wallace, and George 
Davis. 2002b. Arkansas feedout program 2000-2001 summary report. 
Cooperative Ext. Ser. Univ. of Arkansas, Little Rock, AR. 
 
Turner, J. W. (Bill), B. R. Farthing, and George L. Robertson. 1968. Heterosis in 
reproductive performance of beef cows. J. Anim. Sci. 27: 336-338. 
 
Turner, J. W. 1980. Genetic and biological aspects of Zebu adaptability. J. Anim. 
Sci. 50:1201-1205. 
 
USDA. 1979. Official United States standards for grades of feeder cattle. Agric. 
Marketing Service. USDA. Washington, D. C. 
 
USDA. 2000. Official United States standards for grades of feeder cattle. Agric. 
Marketing Service. USDA. Washington, D. C. 
 
VanStavern, J. W., D. G. Davenport, M. B. Wise, and E. R. Barrick. 1970. 
Prediction of steer performance from initial body weight and digestible 
energy intake. J. Anim. Sci. 31:1210-1214 
 
Ward, Clement E., Ted C. Schroeder, and Dillon D. Feuz. 1999a. Grid pricing of 
fed cattle: base prices and premium-discount grids. Ext. Facts WF-560. 
Coop. Ext. Ser. Oklahoma State Univ., Stillwater, OK. 
 
Ward, Clement E., Ted C. Schroeder, and Dillon M. Feuz. 1999b. Grid pricing of 
fed cattle: risk and information. Ext. Facts WF-561. Coop. Ext. Ser. 
Oklahoma State Univ., Stillwater, OK. 
 
Warwick, E. J. 1971. Future role of Simmental, Limousin and other new breeds in 
United States beef production. Crossbreeding Beef Cattle Series 2. Univ. 
of Florida Press. 1973. edited by Koger, Cunha, and Warnick. 18-30. 
 
Wheeler, T. L., L. V. Cundiff, R. M. Koch, M. E. Dikeman, and J. D. Crouse. 
1997. Characterization of different biological types of steers (Cycle IV): 
wholesale, subprimal, and retail product yields. J. Anim. Sci. 75:2389-
2403. 
78 
Appendix 
State Feedout Comparisons 
Number of observations and mean values for growth and carcass traits of Louisiana and selected states steer feedout 
programs and comparison to industry ideal 
 
 Louisiana Arkansasa Mississippib Oklahomac Texasd Industry Ideale 
No. of obs.         1533  802 70 1904  
IFW (kg) 268 292 296 284 286 238 
ADG (kg)               1.4               1.5                1.4                1.6              1.3                1.4 
HVWT (kg) 539 554 504 555 532 496 
HCWT (kg) 347 352 347 344 337 318 
REA (cm2)             84.8             83.9              80.7              79.4           87.1              83.9 
FT (cm)               1.1               1.3                1.3                1.0             0.9                0.8 
QG 28% Choice 46% Choice 39% Choice 53% Choice 36% Choice Choice 
 64% Select 47% Select 57% Select 43% Select 52% Select  
YG 2.7 2.2 2.9 2.9 81% 1 & 2 2.5 
a Troxel et al., 2002; b McKinley, 2000; c Shearhart, 1999; d McNeill, 1999; e Taylor, 1994 
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